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SYSTEMIC VASCULAR VARIANTS 
ELIZABETH MARCO 
ABSTRACT 
 Arterial variants are an important consideration in the care of individuals 
undergoing surgery or invasive diagnostic procedures. Although there are numerous 
reports that describe arterial variants in localized body regions, it is unknown if some 
individuals have a proclivity for the development of arterial variants. The current study 
set out to determine if some individuals do, in fact, have a proclivity for vascular variants 
and further, if one arterial variant can predict the presence of another variant. To 
accomplish this, whole-body dissection was performed on 18 anatomical body donors. In 
each donor, the entire arterial tree was followed and documented. The findings from this 
study suggest that arterial variants are extremely common and the presence of numerous 
variants is frequent. 
  
 vi 
 
TABLE OF CONTENTS 
 
TITLE……………………………………………………………………………………...i 
COPYRIGHT PAGE……………………………………………………………………...ii 
READER APPROVAL PAGE…………………………………………………………..iii 
DEDICATION  .................................................................................................................. iv 
ABSTRACT ........................................................................................................................ v 
TABLE OF CONTENTS ................................................................................................... vi 
LIST OF TABLES ............................................................................................................ vii 
LIST OF FIGURES…………………………………………………………………………………viii 
INTRODUCTION .............................................................................................................. 1 
METHODS (research-based)/PUBLISHED STUDIES (lit-based) .................................. 17 
RESULTS ......................................................................................................................... 19 
DISCUSSION ................................................................................................................. 125 
APPENDIX………………………………………………………………………………………………………. 128 
REFERENCES ............................................................................................................... 138 
CURRICULUM VITAE ................................................................................................. 140 
 
  
 vii 
 
LIST OF TABLES 
 
  
Table 1 Title Page 
1                                     Collective Data 124 
 
  
   
   
   
   
   
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 viii 
 
LIST OF FIGURES 
 
 
 
Figure Title Page 
1                                     IFBMFZ #1 22 
2                                     IFBMFZ #2 23 
3                                     IFBMFZ #3 23 
4                                     TQPPOFS #1 24 
5                                     TQPPOFS #2 25 
6                                     IFBMFZ #4 26 
7 
8                                                                                
                                    IFBMFZ #5 
IFBMFZ #6
27 
        28 
9                  IFBMFZ #7 29 
         10  UVUUMF  30 
 
 
  
 1 
 
INTRODUCTION 
 
  Variations in arterial origin, branching pattern, and course have been reported in 
routine screenings, such as x-rays, as well as cadaveric studies (Kahn et al 2015, Iqbal 
2013, Munnusamy et al 2016, Dixit et al 2011). These variants are important 
considerations for professionals in the medical field in the treatment and care of patients. 
Vascular variants have been reported throughout the body with regions including: the 
aortic arch, neck, face, brain, abdomen, pelvis, as well as the upper and lower extremities. 
 Events occurring during embryological development have the potential to cause a 
multitude of variants. The development of the circulatory system begins approximately 
three to four weeks into development. The development of the circulatory system is 
comprised of a complex sequence of cell proliferation, migration, and differentiation 
(Kahn et al, 2015).  Mehshawi et al, 2015 reports that the variants are first able to appear 
during angiogenesis, the development of new blood vessels from previously existing 
vessels. Variants may appear when vessels that normally regress, do not or when vessels 
that normally remain, end up regressing (Kau et al, 2007). This can be seen in the case of 
double aortic arch. In this variant, two aortic arches form a ring around the trachea and 
esophagus. The aortic arch is normally developed by multiple branches of the aortic arch 
which then regress or form other arteries. One arch remains to form the aortic arch. This 
variant is caused by the absence of the regression of one of those aortic branches (Gou et 
al, 2015). The formation of this double aortic can prove fatal if not treated thus the proper 
development and progression of vessels is vital.  
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Variants have the capacity to alter the histologic composition of vessels and thus 
increase an individual’s propensity to develop ailments depending on the location in 
which they occur. Altered hemodynamics may lead to vascular remodeling in order to 
compensate for the change in stress impacted in the vascular walls (Menon et al, 2012).  
For example, Pham et al, 2013 found that variants of the aortic arch may increase one’s 
susceptibility to developing aortic aneurysms. Therefore, knowledge of variants has 
important medical implications that physicians should be aware of for the treatment and 
care of patients.  
 In some cases, variant anatomy may not pose any additional risks. Kovac et al, 
2014 set out to discover whether or not there is a relationship between variants of the 
circle of Willis and aneurysms. Researchers examined the circle of Willis in four hundred 
and five individuals using computed tomography. Of these individuals, one hundred and 
fifteen had an aneurysm detected. Among the patients with aneurysms, sixty of them also 
presented at least one vascular variant. Although variants of the circle of Willis was 
shown to be common, there was shown to be no significant difference between the rate of 
occurrence of aneurysms in individuals with or without variants when compared with 
previous reports. 
In the cases of organ transplant, a thorough review of any variant anatomy is 
important to ensure a proper transplantation. Erbay et al, 2013 looked at a set of one 
hundred and seven individuals who were set to become either the donor or recipient of a 
liver transplant. Multidetector computed tomography scans and magnetic resonance 
angiography were used to assess an individual’s hepatic vasculature. Erbay et al 
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classified variants to be important if they were commonly discussed at surgical planning 
conventions or if they were discussed by the transplantation team. Of the one hundred 
and seven participants, seventy of them possessed at least one variant that was considered 
surgically important.  
In some cases, multiple variants can be seen in a single region. Mazuruc et al, 
2018 reported on a donor in which multiple variants were seen throughout the abdominal 
region of a single donor. Although the report does not detail any histologic features it can 
be inferred that various changes to the abdominal region will have implications in the 
blood supply to major organs. While individual regions have been extensively 
researched, few studies have looked at whole-body variants. The relationship between 
variants of different regions is currently unknown.  
This study looks to understand the dispersement of variants throughout 
individuals. A deeper understanding of widespread variants would help determine if 
individuals have a greater likelihood of having multiple variants if they already have one 
variant present. These variants have the ability to pose multiple health risks thus a 
thorough understanding of their patterns of occurrence is important for the health of 
individuals.  
Aortic Arch 
 The cardiovascular system plays the essential role of transporting oxygen and 
nutrients throughout the body. Two types of circulation comprise the cardiovascular 
system. Pulmonary circulation is responsible for oxygenating blood in the lungs and 
returning it to the heart. Systemic circulation is responsible for transporting oxygenated 
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blood to all tissues of the body. The two components of the cardiovascular system 
include: the heart and blood vessels.  
 Most components of the circulatory system, excluding capillaries, are composed 
of the same three basic layers.  The innermost layer, the tunica intima, is composed of a 
layer of epithelial cells and a subendothelial layer (Young et al, 2000). The tunica media 
also contains an internal elastic lamina. The internal elastic lamina contains sheets of 
elastic fibers. These sheets contain holes which allows for diffusion of nutrients to the 
middle layer of the vessel (Young et al, 2000). The middle layer, the tunica media, is a 
muscular layer composed of elastic tissue, smooth muscle cells and collagen (Ross et al, 
2006). Superficial to the smooth muscle of the tunica media is the external elastic lamina 
(Young et al, 2000). The external elastic lamina is comprised of sheets of elastic 
fibers. The outermost layer of these structures is called the tunica adventitia. The tunica 
adventitia is a layer of supporting tissue composed of a layer of collagenous tissue, elastic 
fibers, fibroblasts and smooth muscle cells. Larger arteries contain networks of blood 
vessels and nerves. (Young et al, 2000). 
The heart follows this general pattern with a few unique characteristics critical to 
its essential role of pumping blood. The heart is a complex organ divided into four 
chambers: a left and right atrium and a left and right ventricle. The two ventricles are 
separated by a thick wall known as the interventricular septum. The flow of blood 
throughout the heart is kept in moving in a one-way direction through valves. Electrical 
signals from the heart's conduction system are responsible for stimulating the atria and 
ventricles to contract. Arteries are responsible for transporting blood away from the heart 
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and moving it to the tissues of body, this is known as systemic circulation. As, the 
arteries become more distal from the heart the size of the arteries decreases until the 
reach their smallest size, arterioles. The exchange of nutrients then takes place in 
capillaries. Capillaries are simply made up of endothelial cells and a basement membrane 
(Young et al, 2000).  
The innermost layer of the heart is referred to as the endocardium. The 
endocardium consists of a layer of endothelial cells and subendothelial connective tissue 
and a deep layer of connective tissue called the subendocardial layer. The subendocardial 
is the location of the heart's conduction system (Ross et al, 2006). The middle layer of the 
heart, or the tunica media, is called the myocardium. The myocardium consists of cardiac 
muscle cells. This layer is thickest in the ventricles of the heart due to the need for the 
ventricles to pump blood into the systemic circulation. (Ross et al, 2006). The outermost 
layer of the heart is called the epicardium. This layer consists of a layer of mesothelial 
cells and is supported by a layer of fibroelastic tissue (Young et al, 2000). The blood 
vessels and nerves of the heart can be found in the epicardium. The epicardium and the 
surrounding vessels are surrounded by fat which acts as a protective layer (Mescher, 
2013). 
 It is hypothesized that variations in the cardiovascular system, such as bovine 
arch, will change the histological makeup of the vessels. The heart pumps blood through 
the arterial system by means of a significant amount of pressure. Therefore, altered 
anatomy may also alter hemodynamics, causing stress of the vessel walls (Meng et al, 
2007). Meng and colleagues 2007, surgically created altered common carotid bifurcations 
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in six adult dogs. After two weeks, three of the dogs were euthanized and their common 
carotid arteries were harvested. The same event occurred for the remaining three dogs 
after two months. The samples were perfused in phosphate-buffered saline and 10% 
buffered neutral formalin for thirty minutes. 4 µm-thick sections were stained using 
hematoxylin and eosin as well as trichrome stains. Two types of patterns were seen as a 
result of the altered anatomy. Hyperplasia was seen in the tunica intima at the newly 
created bifurcation. Also, indentations were seen in areas where flow acceleration was 
expected. This area showed a decrease in smooth muscle cells, a thinned tunica media, 
and a loss of internal elastic lamina (Meng et al, 2007). 
Bovine arch is a common cardiovascular variant that can be seen in approximately 
twenty-seven of the population (Spaceck et al, 2012). In this variant, the brachiocephalic 
artery and the left common carotid artery share a common origin (Spaceck et al, 
2012).   Bovine aortic arch is commonly considered a benign variant (Spaceck et al, 
2012). However, as seen in Meng et al, 2007, altered hemodynamics may alter the vessel 
walls. 
 Pham and colleagues 2013, examined the association of bovine aortic arch to 
ascending aortic arch aneurysm. Studies have shown that patients with bovine aortic arch 
and bicuspid aortic valve are more likely to develop ascending aortic aneurysms. Tissue 
samples were obtained from fifty-five individuals undergoing surgery for ascending 
aortic arch aneurysm. Among these samples, twenty samples came from patients with a 
bovine aortic arch, fifteen samples came from patients with bicuspid aortic valve, and 
twenty samples came from patients with normal cardiovascular anatomy. The samples 
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were immediately placed in a negative eighty degrees Celsius freezer and stored there 
until testing. Prior to obtaining measurements, the frozen tissue samples were submerged 
in a thirty-seven degrees Celsius water bath until defrosted. Tissue thickness was then 
measured at six different locations using a thickness gauge. The central region of each 
specimen was then excised and fixed in 10% formalin for twenty-four hours.  Five-
micron thick sections were taken. Samples were stained with Verhoeff Van-Gieson and 
Movat pentachrome stains. Hematoxylin and eosin stains were also used. The thickness 
of each vessel layer including the tunica intima, tunica media, and tunica adventitia was 
measured using ImageJ software, a two-dimensional software program (Pham et al, 
2013).  
The results revealed that the bovine aortic arch group possessed a higher 
concentration of collagen and elastin fibers in the tunica intima than that of the ascending 
aortic aneurysm group compared with the bicuspid aortic valve group. There was shown 
to be no difference between the groups in tunica media thickness. However, the bovine 
aortic arch group displayed greater tunica intima and tunica adventitia thickness (Pham et 
al, 2013).  
Carotid Arteries 
The common carotid arteries are bilateral arteries that supply blood to the head 
and neck region. The common carotid bifurcates at the superior border of the thyroid 
cartilage, into the external carotid artery and internal carotid artery. It is the role of the 
external carotid artery to provide blood to the face and scalp, whereas the internal carotid 
artery supplies the structures of the orbit and contributes blood supply to the brain. 
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The left common carotid artery emerges directly from the aortic arch whereas the 
right common carotid artery emerges from the brachiocephalic trunk. Following 
bifurcation, the external carotid artery gives off four ventral branches, including: the 
superior thyroid artery (from which the superior laryngeal artery branches), lingual 
artery, facial artery. Dorsally, the external carotid artery gives off the ascending 
pharyngeal artery, occipital artery, and the posterior auricular artery. The external carotid 
artery terminates as the maxillary artery and the superficial temporal artery. The branches 
of the internal carotid include the ophthalmic artery, anterior choroidal artery, anterior 
cerebral artery, middle cerebral artery, and the posterior communicating artery. The latter 
three will be discussed in relation to the Circle of Willis. 
The carotid arteries are an example of elastic arteries (Young, 2000). Elastic 
arteries are found in close proximity to the heart and are important for the propulsion of 
blood. Elastic arteries have three distinct layers including: the tunica intima, tunica 
media, and tunica adventitia. The tunica media of elastic arteries contain high levels of 
collagen and elastin, which make them able to transport large amounts of blood with each 
pulse (Young, 2000). 
Variants of the carotid arteries has been reported in cadaveric studies. The 
presence of variants of the common carotid artery and its branches are important for the 
interpretation of blood flow in angiograms as well as for surgeries. Zumre, 2005 looked 
at the origin of branching patterns of the external carotid artery in forty human fetuses. 
Red India ink was injected into the aortic arch of the forty fetuses. After twenty-four 
hours the external carotid artery was dissected and variants were recorded. The most 
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common variant was that of a common trunk of the lingual artery and facial artery was 
seen in 20% of cases. The second most common variant recorded was a common trunk of 
the occipital artery and the auricular artery which was seen in 12.5% of cases. Other 
variants included a common trunk of the superior thyroid artery and the lingual artery 
which was seen in 2.5% of cases and common trunk of the superior thyroid artery, lingual 
artery, as well as the facial artery which was seen in 2.5% of cases (Zumre et al, 2005). 
Another study used computerized tomography angiography to visualize the 
common carotid artery and its branches. In this study, the common carotid artery and 
external carotid artery was assessed in one hundred participants, fifty men and fifty 
women. The results showed that the superior thyroid artery originated from the common 
carotid artery in 18% of cases and from the common carotid bifurcation in 31% of cases. 
A common trunk of the superior thyroid artery and the lingual artery was present in 2% 
of cases. Also, a common trunk of the lingual artery and facial artery was observed in 
23.5% of cases (Ascar et al, 2013). 
A rare variant that has been documented is that of the inferior thyroid artery 
branching from the common carotid artery ipsilaterally. Nyeki, 2016 describes a clinical 
case in which a forty-six-year-old male patient undergoing a thyroidectomy presented 
this rare anatomical variant. A meta-analysis of the inferior thyroid artery concluded that 
its abnormal origin from the common carotid artery has only been reported in 0.2% of 
cases (Toni et al, 2013). 
Circle of Willis 
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The Circle of Willis is an important supplier of blood to the brain. It is formed 
when the bilateral internal carotid arteries enter the skull and divides into the anterior 
cerebral and middle cerebral arteries. The bilateral anterior cerebral arteries are joined 
together by an anterior communicating artery. The bilateral middle cerebral arteries are 
supplied by the internal carotid artery. The posterior communicating artery gives rise to 
the bilateral posterior cerebral arteries. The basilar artery is formed by the convergence of 
the two vertebral arteries. The bilateral posterior inferior cerebellar arteries branch off of 
the basilar artery.  
A clear understanding of the typical and variant anatomy of the Circle of Willis is 
important for the treatment of many illnesses that plague society such as strokes and 
aneurysms. Lack of compensatory blood flow due to variants of the Circle of Willis has 
the potential to be a major cause of these health crises (Ricci et al, 2012). By gaining a 
further understanding of these variants it can be determined whether or not having a 
vascular variant may or may not give someone a predisposition to a multitude of different 
health risks such as aneurysms and strokes. A main source of the work that has been done 
to bring to light this topic is that of cadaveric studies.  
Iqbal, 2013 studied this phenomenon by observing fifty participants who were set 
to undergo routine autopsies. The brains were preserved in 10% formalin for ten days 
before being studied. Upon reviewing the gross anatomy of the fifty brains 48% of the 
brains studied were said to have shown normal arterial configuration whereas 52% 
showed at least one anatomical variant. Of the 52% who exhibited a variant, 28% of them 
exhibited numerous variants (Iqbal, 2013). 
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A common variant seen variant was accessory vessels. In this instance vessels 
were found to be duplicated or triplicated. Vessels that were found to be duplicated or 
triplicated included the anterior communicating artery and the anterior cerebral arteries 
was seen in 12% of cases. The third most common Circle of Willis variant was that the 
posterior cerebral artery branching from the internal carotid artery which was seen in 
10% of cases. This variant was found bilaterally in two cases and unilaterally in three 
cases. The least common variant that was found was that of a vessel being completely 
absent. In this cohort, the posterior communicating artery was found to be absent 
unilaterally in three cases (Iqbal, 2013).  
Bykowski, 2011 examined an abnormal clinical case in which the anterior inferior 
cerebellar artery originated from the internal carotid artery. The patient had reported to 
the emergency room with dysmetria and gait imbalance. The variant was confirmed using 
computerized tomography angiograms. There proved to be a lack of perfusion in the area 
of the inferior left cerebellar hemisphere. All other aspects of the Circle of Willis showed 
normal anatomy. The patient’s symptoms subsided after ten hours and no other 
interventions were required. 
Upper Extremity 
The upper thorax and upper extremity receive their blood by direct and indirect 
branches of the aortic arch. The right and left subclavian arteries are major suppliers to 
the contents of the upper thorax. The left subclavian artery branches directly from the 
aortic arch whereas the right subclavian artery branches from the brachiocephalic trunk. 
Each subclavian artery gives off many important branches including the vertebral artery, 
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which ascends into the cranial cavity. Other branches of the subclavian artery include the 
internal thoracic artery and the thyrocervical trunk.  
The subclavian artery continues laterally until it becomes the axillary artery at the 
lateral edge of the first rib. The axillary artery and its branches supply blood to the lateral 
aspect of the thorax as well as the axillary region. The axillary artery has three 
subdivisions. The first part gives off the superior thoracic artery. The second part gives 
off thoracoacromial artery and the lateral thoracic artery. The third part gives off the 
subscapular artery, anterior circumflex artery, and the posterior circumflex artery. 
Variants in this region are common. It is estimated that variants of the axillary artery are 
present in 28-65% of the population (Swamy, Maslarski, Kahn). The axillary artery gives 
rise to the brachial artery, at the lower border of the teres major, which supplies the upper 
arm. Variants of the brachial artery are a common occurrence and occur in ten to 55% of 
cases (Maslarski, 2015). 
The brachial artery continues down the arm until it bifurcates at the antecubital 
fossa into the radial and ulnar arteries. The location of the bifurcation of the brachial 
artery is variable. Lufukuja, 2018 examined the upper limbs of eighteen cadavers. Of the 
eighteen cadavers, two revealed abnormal terminations of the brachial artery. 
Specifically, in one case, the brachial artery bifurcated, bilaterally, into the radial and 
ulnar arteries in the upper one-third of the arms. In the second case, the brachial artery 
bifurcated, unilaterally, into the radial and ulnar arteries in the middle third of the upper 
arm (Lufukula, 2018). The high number of variants in the upper thorax and upper arm 
carry important clinical considerations for physicians.  
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Celiac Trunk 
The celiac trunk supplies blood to the foregut and arises from the abdominal 
aorta. The foregut is comprised of many organs including the esophagus, stomach, 
duodenum, liver, pancreas, gallbladder and the spleen (Noussios et al, 2017). The celiac 
trunk gives off three branches: the splenic artery, left gastric artery, and the common 
hepatic artery. The splenic artery travels to the spleen and, along its course, the splenic 
artery gives off pancreatic branches. The splenic artery also gives rise to the left gastro-
omental artery, which supplies the greater curvature of the stomach. The left gastric 
artery travels along the lesser curvature of the stomach, supplying it. The common 
hepatic artery bifurcates into the gastroduodenal artery and the proper hepatic artery. The 
gastroduodenal artery travels inferiorly and bifurcates into the superior 
pancreaticoduodenal artery and the right gastro-omental artery. The proper hepatic artery 
gives off the right gastric artery. The proper hepatic artery then travels superiorly, toward 
the liver, and bifurcates into the right and the left hepatic arteries. The hepatic arteries 
then travel to the liver.  
As a supplier to major organs a thorough understanding of the variant anatomy of 
the celiac trunk is vital. Over twenty variants of the celiac trunk and its surrounding 
vessels have been identified (Kahn et al, 2018). One study, estimates that abnormal 
hepatic anatomy occurs in 20% of cases (Noussios et al, 2017). Noussious and 
colleagues, created a meta-analysis which comprised articles from 2000-2015 that 
involved hepatic variants. The meta-analysis totaled nineteen thousand participants who 
had hepatic variants. The meta-analysis showed that the most common hepatic variant 
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was that of the right hepatic artery arising from an anomalous location rather than from 
the proper hepatic artery. In this study, a replaced right hepatic artery was found in 3.7% 
of cases. Another common hepatic variant was that of accessory hepatic arteries which 
occurred in 3.2% of cases (Noussios et al, 2017). 
Renal Arteries 
A thorough understanding of the renal arteries and associated variants are 
important for surgeons who may be performing kidney transplants. Angiograms are an 
easy and reliable way to study the renal arteries. The renal arteries are bilateral and 
branch from the abdominal aorta below the superior mesenteric artery. The renal arteries 
travel laterally to the kidneys and bifurcate while in close proximity to the kidney.  
A study by Munnusamy and colleagues, examined renal variants using the angiograms of 
one hundred participants (Munnusamy et al, 2016). Of the one hundred participants,51% 
of them showed a vascular variant. 26% of participants showed an accessory renal artery 
on either the left or ride side. 12% of participants had bilateral accessory renal arteries. 
Another common variant was that of early bifurcation of the renal artery. In this instance, 
the renal artery bifurcates soon after branching from the abdominal aorta. This variant 
was present unilaterally in 12% of participants. The remaining 1% of participants 
exhibited bilateral early bifurcation of the renal arteries (Munnusamy et al, 2016). 
Pelvis 
As the abdominal aorta enters the pelvis, it bifurcates into the left and right 
common iliac arteries. The left and right common iliac arteries supply blood to the pelvic 
region and the lower extremities. The common iliac arteries bifurcate into the internal and 
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external iliac arteries. The external iliac arteries exit the pelvis and continue on to supply 
blood to the lower extremity. The internal iliac arteries provide blood to the pelvis and all 
the structures it contains. The internal iliac artery divides into an anterior and posterior 
division. Typically, the anterior division gives rise to the following branches: the 
obturator artery, umbilical artery, inferior vesical artery, middle rectal artery, internal 
pudendal artery, and superior vesical artery. In females, the anterior division also gives 
rise to the uterine artery and the vaginal artery. The posterior division of the internal iliac 
artery gives rise to the lateral sacral artery, iliolumbar artery, and the superior gluteal 
artery.  
Variants of the internal iliac arteries are abundant in cadaveric studies. Common 
variants of the internal iliac arteries are that of abnormal origins. In one study, the pelvis 
was dissected in fifty anatomical body donors. Of the fifty donors, 40% showed at least 
one variant of the internal iliac artery. The most common variant observed was that of the 
obturator artery branching from the posterior division rather than the anterior division of 
the internal iliac artery. This variant was found in 14% of cases. A second variant of the 
obturator artery was observed, in which the obturator artery shared a common trunk with 
the inferior vesical artery. This variant was present in 8% of cases. Lastly, a variant of the 
iliolumbar artery was reported. In this variant the iliolumbar artery originated directly 
from the internal iliac artery before the bifurcation into an anterior and posterior division. 
This variant was present in 6% of cases (Mamatha et al, 2012). Knowledge of the internal 
iliac arteries and its branches are important in the treatment of pelvic fractures as well as 
women's health conditions, such as tumors and hemorrhages.  
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Lower Extremity 
Lastly, the external iliac artery leaves the pelvis and after passing the inguinal 
ligament, becomes the femoral artery. The femoral artery is the main supplier of blood to 
the thigh and leg. The femoral artery gives rise to the deep femoral artery, which travels 
lateral and posteriorly to the femoral artery. The deep femoral artery gives rise to the 
medial and lateral circumflex femoral arteries. The lateral femoral circumflex artery 
typically gives rise to an ascending, transverse, and descending branch. Many variants of 
the medial and lateral circumflex arteries have been reported, including these vessels 
arising directly from the femoral artery. One study looked at the occurrence of variants of 
the lateral and medial circumflex arteries (Dixit et al, 2011). In this study, one hundred 
and fourteen cadavers were dissected bilaterally to reveal the area of the femoral 
triangles. In this study, 77.2% of cases showed normal vascular anatomy of the lateral 
circumflex artery. The most common variant was shown to be that of in 14.9% of cases 
the lateral circumflex artery shared a common trunk with the deep femoral artery. In 
5.2% of cases the lateral circumflex arose directly from the femoral artery, above the 
deep femoral artery. The last 2.6% of cases exhibited the lateral circumflex artery arising 
directly from the femoral artery but below that of the branchpoint of the deep brachial 
artery (Dixit et al, 2011). In regards to the medial circumflex artery, 66.7% of cases 
showed normal anatomy. The highest variant of the medial circumflex artery was that of 
the medial circumflex artery branching directly from the femoral artery superior to that of 
the deep femoral artery. This variant was seen in 14.9% of cases. The second most 
common variant was that of the medial circumflex artery sharing a common trunk with 
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the deep femoral artery. A common trunk of the medial circumflex artery and the deep 
femoral artery was seen in 14.4% of cases. Lastly, the least common variant studied was 
that of the medial circumflex artery arising from the femoral artery below the branchpoint 
of the deep femoral artery. This variant was seen in 4.4% of cases.  
 
METHODS 
 
  
 The anatomical donors examined in this study were obtained through the donation 
to the Anatomical Gift Program at Boston University School of Medicine. Whole-body 
dissections were conducted by first-year medical students, fourth-year medical students 
and graduate students in the Department of Anatomy and Neurobiology. The students 
used Grant’s Dissector as their dissection guide. Dissection by students were conducted 
from late September 2018 to November 2018. The dissections were separated into three 
modules including: Back and Limbs, Thorax, Abdomen and Pelvis, and lastly Head and 
Neck. Across these three modules a total of eighteen whole-body dissections were 
performed by the students. 
Variant data collection forms were placed at each donor station to be utilized by 
students (please see appendix A). The forms were labeled for each donor station. The 
forms were placed at the appropriate station the day before the scheduled lab. The forms 
were then collected the day after the completion of the lab. The variant forms listed every 
artery that was emphasized in Grant’s Dissector for that particular lab. Students were 
asked to make note of any variant as well as its location. All forms were kept whether 
 18 
 
variants were written down or not. A notebook was kept with sections dedicated to each 
donor. Any variant data collection form that a student had reported a variant on, were 
then recorded in this notebook. These reported variants were then checked on each donor 
at a later date. 
The study initially began with twenty-four donors; however, six donors were 
cremated before additional viewing and dissection were achieved. These six donors were 
not included in this study. The remaining eighteen donors were then checked for any 
previous reported variants that had been reported by the students who performed the 
dissections. These variants were then either confirmed or denied. The arterial tree in each 
donor then traced; these included the aortic arch, heart, foregut, midgut, hindgut, renal 
vasculature, pelvic vasculature, lower extremity arterial tree, carotid arteries and their 
branches, subclavian arteries and their branches, upper extremity arterial tree and circle 
of Willis. Grant’s Dissector, Atlas of Human Anatomy, and Clinically Oriented Anatomy 
were used as a reference for normal arterial patterns. As the arterial patterns in each 
donor were traced, a detailed description was recorded in a notebook. In some cases, 
additional dissection was performed in order to visualize the complete pathway of a 
vessel. Additionally, several of the donor variants were photographed in order to provide 
additional documentation of the variants (see results section).  
The systematic process of observing the donors and recording their arterial pattern 
took place from mid-December through late January 2019. The detailed descriptions of 
each donors’ vessels were then typed into a word document. The report on each donor, 
which can be seen in the results section, also includes the donors age, sex, and cause of 
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death. This information was provided by the coordinators of the Anatomical Gift 
Program at Boston University School of Medicine. The Boston University Institutional 
Review Board granted permission to proceed with this project. 
 
RESULTS 
 
  
 The examination of eighteen body donors showed a wide range of variants present 
throughout the entire body. Donor IFBMFZ presented the most variants. The variants 
included altered branching pattern of the aortic arch, foregut, brain, carotid arteries, 
subclavian artery, upper extremity and lower extremity. The only other donor to present 
with an aortic arch variant was donor WBLIM. Donor WBLIM exhibited far less variants 
than that of IFBMFZ. WBLIM showed variants of the aortic arch, renal artery, and 
carotid artery. Therefore, a relationship between aortic arch variants and other variants 
cannot be concluded. 
 Three of the eighteen donors exhibited various variants of the foregut. The first 
being donor IFBMFZ which was previously discussed. The second donor with a foregut 
variant was TQPPOFS. Donor TQPPOFS presented with the second greatest number of 
variants bilaterally. These variants included the foregut, renal artery, circle of Willis, and 
upper extremity. The third foregut variant came from donor GBCCP, who showed few 
other variants. These variants included the foregut, renal artery, subclavian artery, and 
upper extremity. Besides these three donors sharing a common variant of the foregut, 
these three all displayed variants of the upper extremity. This could reflect a relationship 
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between these two variants. Also, donors TQPPOFS and GBCCP both displayed renal 
artery variants, which could also indicate the possibility of a relationship. Also, there may 
be a relationship between foregut variants and having a high number of other variants 
which was the case in donors IFBMFS and TQPPOFS. 
 A common pattern seen was the presence of a variant of the circle of Willis as 
well as a external carotid artery variant. Seven donors including IFBMFZ, TQPPOFS, 
QBMNFS, UVUUMF, WBLIM, MBSPDIF, and UIVSTPO showed both a variant of the 
circle of Willis and the external carotid artery. These two vessels are in close proximity to 
one another and the high number of similar cases show that there may be a positive 
relationship between the two. 
 Many donors presented variants bilaterally. In donor IFBMFZ, the carotid 
arteries, upper extremity, and lower extremity both presented with bilateral variants. 
Similarly, donor TQPPOFS displayed bilateral variants of the renal arteries and upper 
extremity. One area that was seen to display variants bilaterally across the donors was the 
carotid arteries. Six donors presented variants of the carotid artery bilaterally. These 
donors included TQPPOFS, QBMNFS, UVUUMF, WBLIM, UIVSTPO, and 
DBMMBIBO. There was no other clear relationship between the other variants seen in 
these donors but one can infer that it is common to see variants of the carotid artery 
bilaterally. Another area that saw variants bilaterally was the upper extremity. Four 
donors including IFBMFZ, TQPPOFS, QBMNFS, and XFCTUFS displayed upper 
extremity variants bilaterally. Lower extremity variants were only seen in two donors, 
one of which occurred bilaterally. 
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 Three cases including IFBMFZ, UBNN-EBZ, and QSPWPTU all presented 
variants of the vessels branching from the subclavian artery and the carotid artery. This 
was interesting due to the fact that both of these vessels branch from the aortic arch. 
UBNN-EBZ both presented normal aortic arches whereas IFBMFZ presented with an 
aberrant vertebral artery. 
 There did not seem to be a relationship between upper and lower extremity 
variants. Upper extremity variants occurred much more often. The two donors that 
presented with lower extremity variants were IFBMFZ and LFGBVWFS. LFGBVWFS 
only showed variants in the lower extremity and carotid artery. The variants of IFBMFZ 
were discussed previously and similarly showed variants of the upper extremity and 
carotid artery.  
 There was no relationship seen between the foregut, midgut, and hindgut. No 
donor presented with a variant in more than one of these areas. There was also no 
observed relationship between the iliac arteries and the lower extremity. Few variants 
were seen in either of these regions. 
 Both IFBMFZ and TQPPOFS presented similar variants both centrally and 
peripherally. These two donors presented variants of the foregut, circle of Willis, carotid 
artery, and upper extremity. They both presented additional variants that were not similar 
to one another. The remaining variants of both donors were discussed previously. There 
may be a possible relationship between the occurrence of these four variants and perhaps 
they are indicative of the individual having a broader set of variants.  
 22 
 
The following is a detailed review of individual variant cases and the occurrence 
of variants seen in the entire donor population. Donor IFBMFZ showed a variant of the 
aortic arch. The major variant was that of an aberrant left vertebral artery as seen in 
Figure 1. In this case, the left vertebral artery emerged directly from the aortic arch 
between the left common carotid artery and the left subclavian artery. This case showed a 
multiple of variants throughout the entire body which can be seen in Table 1. 
 
 
                      
Figure 1. Case IFBMFZ #1. Anomalous origin of the left vertebral artery. 
 Examinations of the foregut, midgut, and hindgut revealed that three 
donors showed atypical vascular anatomy. Each of the three cases showed abnormalities 
in various regions of the vasculature surrounding the celiac trunk. Variants ranged from 
accessory hepatic arteries as seen in donor IFBMFZ, to trifurcation of the common 
hepatic artery as seen in TQPPOFS. In figure 2, an accessory right hepatic artery takes 
origin from the superior mesenteric artery. The accessory right hepatic artery also gives 
rise to the posterior superior pancreaticoduodenal artery and the supraduodenal artery.  
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Figure 2. Case IFBMFZ #2. Right hepatic artery. 
                                   
 
Figure 3. Case IFBMFZ #3. Right hepatic artery gives arises from the superior mesenteric artery and rise to the 
posterior superior pancreaticoduodenal artery and the supraduodenal artery. 
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Figure 4. Case TQPPOFS #1. Trifurcation of the common hepatic artery. 
 One of the most common sites of vasculature variants was that of the renal 
arteries. 61% of cases in this cohort showed abnormal branching of the renal artery. One 
commonly seen variant of the renal artery was that of an accessory renal artery. The 
kidneys are typically supplied by one renal artery, which branches from the abdominal 
aorta. In cases with accessory renal arteries, an additional renal artery branches from the 
abdominal aorta and travels to the kidney. Accessory renal arteries were present 
unilaterally in in four of the abnormal cases. One case exhibited bilateral accessory renal 
arteries. Another common renal artery variant was that of an early bifurcation of the renal 
artery. In this variant, the renal artery bifurcates immediately upon leaving the abdominal 
aorta. This variant was present unilaterally in 4 cases. One case exhibited bilateral early 
bifurcation of the renal artery. In one particular case, the person exhibited both bilateral 
early bifurcation of the renal arteries as well as bilateral accessory renal arteries. One side 
of this case can be seen in Figure 5. 
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Figure 5. Case TQPPOFS #2. Early bifurcation of the renal artery and accessory renal artery traveling to 
inferior pole of kidney. 
Examinations of the brains revealed variants in the anatomy of the Circle of 
Willis.  Of the 18 cases, half of them exhibited variants of the Circle of Willis. These 
variants included duplication and absence of vessels. Donor IFBMFZ presented posterior 
inferior cerebellar arteries bilaterally. Other variants included bifurcation of the superior 
cerebellar artery, absent posterior communicating arteries, etc. 
 By far the most common vessel that presented variants was that of the carotid 
arteries. Out of the 18 cases, 16 of them presented at least one variant. However, many 
cases possessed multiple variants. A common theme in the data collection was atypical 
branching of the superior thyroid artery. Typically, the superior thyroid artery branches 
from the external carotid artery. However, in 72% of the cases the superior thyroid artery 
emerged from the common carotid artery, immediately before bifurcation into the internal 
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and external carotid arteries. An example of which can be seen in Figure 6. There were 
also five cases in which the ascending pharyngeal artery, which typically arises from the 
external carotid artery, exhibited a variant by branching from the common carotid artery.  
 In four of the presented cases, the superior laryngeal artery branched directly from 
the external carotid artery (Figure 7). In one case, the superior laryngeal emerged from 
the common carotid artery (Figure 6). There was one case in which the lingual and facial 
arteries appeared to share a common trunk but the branches were cut and were not seen 
branching to their targets. 
                                                  
Figure 6. Case IFBMFZ #4. Early branching of the superior thyroid artery. Superior laryngeal emerges directly 
from the common carotid artery. Ascending pharyngeal artery branches from the common carotid artery. 
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Figure 7. Case IFBMFZ #5. Superior thyroid artery emerges as a common trunk to sternocleidomastoid branch. 
Superior laryngeal artery emerges from the external carotid artery. 
 A thorough examination of the upper extremities revealed multiple variants. 44% 
of cases revealed at least one variant in the axillary or brachial artery. In two of these 
cases, the brachial artery bifurcated into the radial artery and the ulnar artery halfway 
down the arm. The brachial artery typically does not bifurcate until it reaches the 
antecubital fossa. Another variant that occurred involved the deep brachial artery. The 
deep brachial typically only gives off two branches: the radial collateral artery and the 
ulnar collateral artery. However, in two cases the deep brachial artery gave rise to 
multiple branches that typically branch from the axillary artery. In one of these cases, the 
atypical branches that emerged from the deep brachial artery included the subscapular 
artery, thoracodorsal artery, and the circumflex scapular artery. This atypical branching 
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can be seen in Figure 8. The remainder of the variant cases included atypical branching 
patterns and atypical trunks. 
                                                               
Figure 8. Case IFBMFZ #6. The deep brachial artery gives rise to the subscapular artery, thoracodorsal artery, 
and the circumflex scapular artery. 
 Examination of the lower extremity showed that donors IFBMFZ, MBSPDIF, 
and LFGBVWFS had abnormal branching patterns. The lateral circumflex artery and 
the medial circumflex artery typically branch from the deep femoral artery. In 
donors IFBMFZ and LFGBVWFS the lateral circumflex artery branched directly from 
the femoral artery, as can be seen in Figure 9. One of these two cases saw this 
abnormality bilaterally. Donor MBSPDIF exhibited the medial circumflex artery 
branching directly from the femoral artery.  Also, donor UVUUMF showed a case in 
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which the deep femoral artery and the lateral circumflex artery gave off a multitude 
of branches which can be seen in Figure 10. 
 
Figure 9. Case IFBMFZ. The lateral circumflex artery branches directly from the femoral artery before the 
femoral artery gives off the deep femoral artery. 
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Figure 10. Case UVUUMF. Additional branches from the deep brachial artery and the lateral circumflex artery. 
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Donor: IFBMFZ 
Sex: Male 
Age: 95 
Cause of Death: Acute respiratory failure, aspiration pneumonia, acute GI bleed, acute 
chronic heart failure 
Summary of Variants: 
• The aortic arch gives off the left vertebral artery. 
• The left ascending pharyngeal artery emerges from the common carotid. 
• The left superior thyroid and the sternocleidomastoid branch shares a 
common trunk. 
• The left superior laryngeal artery branches from the common carotid. 
• The right ascending pharyngeal artery emerges from the common carotid. 
• In the thyrocervical trunk, the ascending cervical and transverse cervical 
share a common branch point. 
• In the thyrocervical trunk, the inferior thyroid branches directly off of the 
trunk. 
• The superior mesenteric artery gives off an accessory right hepatic artery. 
• The inferior pancreaticoduodenal artery branches directly from the 
gastroduodenal artery. 
• The posterior superior pancreaticoduodenal branches off of the right 
hepatic artery. 
• The supraduodenal artery branches off of the right hepatic artery. 
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• There is a left accessory renal artery that emerges from the abdominal 
aorta. 
• The posterior inferior cerebellar artery is absent bilaterally. 
• In the left upper extremity, the deep brachial artery gives off subscapular 
artery,  
  thoracodorsal artery, and circumflex scapular artery. 
• In the left lower extremity, the femoral artery gives off the lateral 
circumflex artery. 
• In the right lower extremity, the femoral artery gives off the lateral 
circumflex artery. 
Detailed Overview: 
Arch of the Aorta: 
         The brachiocephalic trunk is normal and branches into the right subclavian artery 
and the right common carotid artery. The left common carotid is normal. The left 
subclavian is normal. The left vertebral artery emerges as a fourth branch from the 
aorta between the left common carotid artery and the left subclavian artery. 
Heart: 
         The right coronary is normal and gives rise to the marginal branch of the right 
coronary artery. The posterior interventricular artery properly arises from the right 
coronary artery. The left coronary artery is normal. The left circumflex artery properly 
arises from the left coronary artery. The left anterior descending artery is normal. The left 
marginal artery is normal. 
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Foregut: 
 The celiac trunk gives rise to the splenic artery as expected. The celiac trunk gives 
off the common hepatic artery which branches into the gastroduodenal artery and proper 
hepatic artery as expected. Can’t find the right gastric artery. The celiac trunk gives off 
the left gastric artery as expected.  An accessory right hepatic artery takes origin from 
the superior mesenteric artery. The accessory right hepatic artery gives rise to the 
posterior superior pancreaticoduodenal artery and the supraduodenal artery. The 
superior pancreaticoduodenal comes off the gastroduodenal as expected. The SMA gives 
rise to the inferior pancreaticoduodenal artery as expected. The inferior 
pancreaticoduodenal artery gives rise to the anterior and posterior inferior 
pancreaticoduodenal arteries as expected.  
Midgut: 
 The ileocolic artery is normal. Right colic artery is normal. Middle colic artery is 
normal. 
Hindgut: 
 The left colic artery, sigmoidal arteries and superior rectal artery branch normally 
from the IMA as expected. 
Right Renal: 
         The right renal artery is normal and branches off of the abdominal aorta. Can’t 
find the superior suprarenal artery, middle suprarenal artery, or the inferior suprarenal 
artery. Can’t find the testicular artery. 
Left Renal: 
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The left renal artery is normal and branches off of the abdominal aorta. An 
accessory renal artery emerges from the abdominal aorta and below that of the left renal 
artery. Can’t find the superior suprarenal artery, middle suprarenal artery, or the inferior 
suprarenal artery. Can’t find the testicular artery. 
Brain: 
The circle of Willis is normal. The middle cerebral arteries are normal. The 
superior cerebellar arteries are normal. The basilar artery is normal and gives off pontine 
arteries. The anterior inferior cerebellar artery is normal. The posterior inferior 
communicating arteries are absent bilaterally from the vertebral arteries. 
Right Carotids: 
The right common carotid bifurcates into the internal and external carotids as 
expected. The internal carotid is cut immediately after bifurcation. The superior thyroid 
artery emerges from the common carotid instead of the external carotid. The 
ascending pharyngeal artery emerges from the common carotid instead of the 
external carotid. The lingual artery is normal. The facial artery is normal. 
Left Carotids: 
The superior thyroid artery emerges as a common trunk to the 
sternocleidomastoid branch. The sternocleidomastoid branch typically arises from the 
occipital artery. The superior laryngeal artery branches directly off of the common 
carotid artery. The ascending pharyngeal artery emerges from the common carotid 
instead of the external carotid. The lingual artery is normal. The facial artery is normal. 
Right Subclavian: 
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The right vertebral artery is normal. The thyrocervical trunk is present but 
branches were cut during dissection. The internal thoracic artery is normal. 
Left Subclavian: 
The left vertebral artery emerges as a fourth branch from the aorta between 
the left common carotid artery and the left subclavian artery. The thyrocervical trunk 
is atypical. The ascending cervical and transverse cervical arteries share a common 
trunk. The inferior thyroid artery branches separately rather than from the 
ascending cervical artery. The internal thoracic artery is normal. 
Right Upper Extremity: 
 The brachial artery gives rise to the deep brachial artery as expected. The deep 
brachial arises from the posterior part of the brachial artery. Upon branching, the deep 
brachial gives rise to the subscapular artery, thoracodorsal artery, and the 
circumflex scapular artery. The brachial artery continues normally until it bifurcates 
into the radial and ulnar arteries in the antecubital fossa. 
Left Upper Extremity:  
The brachial artery gives rise to the deep brachial artery as expected. The deep 
brachial artery arises from the posterior part of the brachial artery. Upon branching, the 
deep brachial immediately gives rise to the subscapular artery, thoracodorsal 
artery, and the circumflex scapular artery. The brachial artery bifurcates normally into 
the radial and ulnar arteries in the antecubital fossa.  
Right Iliac: 
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The common iliac bifurcates into the external and internal iliac arteries. The 
internal iliac artery bifurcates into an anterior and posterior division as expected. The 
obturator artery is normal. The superior and inferior gluteal arteries are normal. The 
internal pudendal is normal the iliolumbar artery is normal and branches off of the 
internal iliac before bifurcation. The external iliac is normal. 
Left Iliac: 
The common iliac bifurcates into the external and internal iliac arteries. The 
internal iliac artery bifurcates into an anterior and posterior division as expected. The 
obturator artery is normal. The superior and inferior gluteal arteries are normal. The 
internal pudendal is normal the iliolumbar artery is normal and branches off of the 
internal iliac before bifurcation. The external iliac is normal. 
Right Lower Extremity: 
The lateral circumflex artery arises directly from the femoral artery before 
the deep femoral branches from the femoral artery. The lateral circumflex artery 
gives off a transverse and descending branch. The circumflex does not give off an 
ascending branch. The medial circumflex artery is not visible. 
Left Lower Extremity: 
The lateral circumflex artery arises directly from the femoral artery before 
the deep femoral branches from the femoral artery. The medial circumflex is not 
visible. 
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Donor: TQPPOFS 
Sex: Female 
Age: 91 
Cause of Death: Vascular dementia, recent pneumonia 
Summary: 
• The common hepatic artery trifurcates into the right hepatic artery, left hepatic 
artery and gastroduodenal artery. 
• Early bifurcation of the right renal artery. 
• Accessory right renal artery. 
• Early bifurcation of the left renal artery. 
• Accessory left renal artery. 
• Bifurcation of the right superior cerebellar artery. 
• Right superior pharyngeal artery branches from the common carotid. 
• Right superior laryngeal branches directly from the external carotid artery. 
• Left superior pharyngeal artery branches from the point of bifurcation of the 
common carotid artery. 
• The right lateral thoracic artery branches off of the subscapular artery. 
• The right thoracodorsal artery branches off of the lateral thoracic artery. 
• The left lateral thoracic artery branches off of the subscapular artery. 
• The left thoracodorsal artery branches off of the lateral thoracic artery. 
Detailed Overview:  
Arch of the Aorta: 
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 The brachiocephalic trunk is normal and branches into the right subclavian artery 
and the right common carotid artery. The left common carotid is normal. The left 
subclavian is normal.  
Heart: 
 The right coronary is normal and gives rise to the marginal branch of the right 
coronary artery. The posterior interventricular artery properly arises from the right 
coronary artery. The left coronary artery is normal. The left circumflex artery properly 
arises from the left coronary artery. The left anterior descending artery is normal. The left 
marginal artery is normal. 
Foregut: 
 The celiac trunk is normal and gives off the left gastric artery, the splenic artery, 
and the common hepatic artery. The splenic artery bifurcates before reaching the spleen. 
The splenic artery can be seen giving off the left gastro-omental artery as expected. The 
proper hepatic artery is absent. The common hepatic artery trifurcates into the right 
hepatic artery, left hepatic artery, and gastroduodenal artery. The right hepatic artery 
travels superiorly into the liver as expected. The left hepatic artery travels superiorly to 
the liver. The gastroduodenal artery gives rise to the supraduodenal artery, superior 
pancreaticoduodenal artery, and the right gastro-omental artery as expected. Can’t find 
the right gastric artery. 
Midgut: 
 The ileocolic artery is normal. Right colic artery is normal. Middle colic artery is 
normal. 
 39 
 
Hindgut: 
 The left colic artery, sigmoidal arteries and superior rectal artery branch normally 
from the IMA as expected. 
Right Renal:  
 The right renal artery branches off of the abdominal aorta as expected. The renal 
artery bifurcates almost immediately upon leaving the aorta. There is an accessory 
renal artery that branches inferior to the renal artery which reaches the inferior 
pole of the kidney. The superior middle, or inferior suprarenal arteries are normal and 
branch from the renal arteries. 
Left Renal: 
 The left renal artery branches from the abdominal aorta as expected. The renal 
artery bifurcates immediately. There is an accessory renal artery that emerges 
inferior to the renal artery and travels to the inferior pole of the left kidney. Can’t 
find the superior, middle, or inferior suprarenal arteries. 
Brain: 
 The circle of Willis is normal. The middle cerebral arteries are normal. The left 
superior cerebellar artery is normal. The right superior cerebellar artery bifurcates. 
The basilar artery is normal and gives off pontine arteries. The anterior inferior cerebellar 
artery is normal. The posterior inferior communicating arteries are normal. 
Right Carotids: 
 The common carotid bifurcates into the internal and external carotids as expected. 
The superior thyroid artery branches before the common carotid bifurcates. The 
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superior laryngeal emerges directly from the external carotid rather than from the 
superior thyroid artery. The lingual artery is normal. The facial artery is normal.  
Left Carotids: 
 The common carotid bifurcates into the internal and external carotids as expected. 
The superior thyroid artery comes off at the point of bifurcation. The superior thyroid 
gives rise to the superior laryngeal as expected. The lingual artery is normal. The facial 
artery is normal.  
Right Subclavian: 
 The vertebral artery is normal. The internal thoracic artery is normal. The 
thyrocervical trunk is normal but its branches are immediately cut.  
Left Subclavian: 
 The vertebral artery is normal. The internal thoracic artery is normal. The 
thyrocervical trunk is normal but its branches are cut soon after branching. The transverse 
cervical is normal. The subscapular artery is normal. The inferior thyroid artery is cut 
before it reaches the thyroid. 
Right Upper Extremity: 
 The lateral thoracic artery branches off of the subscapular artery. The 
subscapular artery gives rise to the circumflex scapular as expected. The thoracodorsal 
artery branches off of the lateral thoracic artery. The anterior and posterior 
circumflex humeral arteries are normal. The axillary artery continues as the brachial 
artery. The brachial artery gives rise to the deep brachial artery as expected. The brachial 
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artery bifurcates in the antecubital fossa as expected. Immediately after bifurcation, the 
radial artery gives off the recurrent radial artery.  
Left Upper Extremity: 
 The lateral thoracic artery branches off of the subscapular artery. The 
subscapular artery gives rise to the circumflex scapular as expected. The thoracodorsal 
artery branches off of the lateral thoracic artery. The anterior and posterior 
circumflex humeral arteries are normal. The axillary artery continues as the brachial 
artery. The brachial artery gives rise to the deep brachial artery as expected. The brachial 
artery bifurcates in the antecubital fossa as expected. Can’t find the recurrent radial 
artery. 
Right Iliac: 
 The common iliac bifurcates into the internal and external iliac as expected. The 
internal iliac bifurcates into an anterior and posterior division as expected. The obturator 
artery is normal. Can’t see the vesical arteries. The inferior gluteal artery is normal. The 
superior gluteal artery is normal and exits the pelvic cavity. The internal pudendal is 
normal the iliolumbar artery is normal and branches off of the internal iliac before 
bifurcation. The external iliac is normal. 
Left Iliac: 
 The common iliac bifurcates into the internal and external iliac as expected. The 
internal iliac bifurcates into an anterior and posterior division as expected. The obturator 
artery is normal. The superior and inferior gluteal arteries are normal. The iliolumbar 
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artery is normal and branches off of the internal iliac before bifurcation. The external 
iliac is normal. The internal pudendal artery is normal but can’t find the uterine artery.  
Right Lower Extremity:  
 The femoral artery is normal. The deep femoral artery is normal and branches 
posterior and lateral to the femoral artery. The medial circumflex artery comes off of the 
deep femoral artery as expected. The lateral circumflex artery comes off the deep femoral 
artery as expected. The lateral circumflex artery gives rise to a descending branch and a 
transverse branch. Can’t see an ascending branch. 
Left Lower Extremity: 
 The femoral artery is normal. The deep femoral artery is normal and branches 
posterior and lateral to the femoral artery. Can’t see the medial circumflex. The lateral 
circumflex comes off of the deep femoral artery as expected. The lateral circumflex gives 
rise to the ascending branch, transverse branch, and descending branch. The descending 
branch of the lateral circumflex artery bifurcates upon travelling inferiorly.  
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Donor: QBMNFS 
Sex: Female 
Age: 85 
Cause of Death: Intracerebral hemorrhage, hypertension 
Summary: 
• Communicating artery between the vertebral arteries. 
• The right superior thyroid branches off of the point of bifurcation of the common 
carotid. 
• The right ascending pharyngeal branches off of the common carotid. 
• The left superior thyroid branches off of the point of bifurcation of the common 
carotid. 
• The left ascending pharyngeal branches off of the common carotid. 
• The right deep brachial artery gives off the lateral thoracic artery, subscapular 
artery, and the circumflex humeral artery.  
• The left deep brachial artery gives off the lateral thoracic artery, subscapular 
artery, and the circumflex humeral artery.  
Detailed Overview:  
Arch of the Aorta: 
 The brachiocephalic trunk is normal and branches into the right subclavian artery 
and the right common carotid artery. The left common carotid is normal. The left 
subclavian is normal.  
Heart: 
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 The right coronary is normal and gives rise to the marginal branch of the right 
coronary artery. The posterior interventricular artery properly arises from the right 
coronary artery. The left coronary artery is normal. The left circumflex artery properly 
arises from the left coronary artery. The left anterior descending artery is normal. The left 
marginal artery is normal. 
Foregut:  
The celiac trunk gives rise to the splenic artery as expected. The celiac trunk gives 
off the common hepatic artery which branches into the gastroduodenal artery and proper 
hepatic artery as expected. Can’t see the bifurcation of the proper hepatic artery into the 
right hepatic artery and left hepatic artery before they enter the liver. The gastroduodenal 
gives rise to the supraduodenal and right gastro-omental as expected.  
Midgut: 
 The ileocolic artery is normal. Right colic artery is normal. Middle colic artery is 
normal. 
Hindgut: 
 The left colic artery, sigmoidal arteries and superior rectal artery branch normally 
from the IMA as expected. 
Right Renal:  
The right renal artery branches off of the abdominal aorta as expected. The artery 
bifurcates twice as it makes its way to the kidneys. Can’t find the ovarian artery, inferior 
phrenic, middle, inferior, or superior suprarenal arteries. 
Left Renal:  
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 The left renal artery branches off of the abdominal aorta as expected. The left and 
middle suprarenal arteries are normal and branch from the renal artery. Can’t find the 
ovarian artery, inferior phrenic, middle, inferior or superior suprarenal arteries. 
Brain: 
 The circle of Willis is normal. The middle cerebral arteries are normal. The left 
and right superior cerebellar arteries are normal. The basilar artery is normal and gives 
off pontine arteries. The anterior inferior cerebellar artery is normal. There is a 
communicating artery present between the vertebral arteries. The left posterior 
inferior cerebellar artery is normal and present but cannot be seen on the right. 
Right Carotids:  
 The common carotid bifurcates into the internal and external carotids as expected. 
The superior thyroid branches off at the point of bifurcation of the common carotid. 
The superior laryngeal branches off of the superior thyroid as expected. The ascending 
pharyngeal artery branches from the common carotid rather than the external 
carotid. The lingual artery is normal. The facial artery is normal.  
Left Carotids: 
 The common carotid bifurcates into the internal and external carotids as expected. 
The superior thyroid branches off before the bifurcation of the common carotid. 
The superior laryngeal branches off of the superior thyroid artery as expected. The 
ascending pharyngeal branches from the common carotid rather than the external 
carotid. The lingual artery is normal. The facial artery is normal. 
Right Subclavian: 
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 The vertebral artery is normal. The internal thoracic artery is normal. The 
thyrocervical trunk is normal but the branches are cut before they reach their destinations. 
Left Subclavian: 
 The vertebral artery is normal. The internal thoracic artery is normal. The 
thyrocervical trunk is normal. The inferior thyroid and transverse cervical can be seen 
reaching their targets. The subscapular artery is cut soon after branching. 
Right Upper Extremity:  
 The brachial artery gives rise to the deep brachial artery as expected. The deep 
brachial gives off the lateral thoracic artery, subscapular artery, and the circumflex 
humeral artery.  The subscapular artery and circumflex humeral artery share a common 
branchpoint. The brachial artery continues until it bifurcates into the radial and ulnar 
arteries at the antecubital fossa. 
Left Upper Extremity:  
 The brachial artery gives rise to the deep brachial artery as expected. The deep 
brachial gives off the lateral thoracic artery, subscapular artery, and the circumflex 
humeral artery. The brachial artery continues until it bifurcates into the radial and ulnar 
arteries at the antecubital fossa. Can't see the radial recurrent artery. 
Right Iliac:  
 The common iliac is normal and bifurcates into the internal and external iliacs. 
The internal iliac goes on to bifurcate into an anterior and posterior division as expected. 
The iliolumbar artery is normal. The lateral sacral artery appears to branch off of the 
superior gluteal artery before it exits the pelvis. The obturator artery comes off of the 
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anterior division as expected. Can’t see the umbilical artery, superior vesical arteries, 
vaginal artery or the uterine artery. The internal pudendal artery is normal.  
Left Iliac: 
 The common iliac is normal and bifurcates into the internal and external iliac 
arteries. The internal iliac goes on to bifurcate into an anterior and posterior division as 
expected. The iliolumbar comes off before the internal iliac bifurcates as expected. The 
superior gluteal artery is normal. Can’t see the lateral sacral artery. The internal pudendal 
artery is normal. The middle rectal artery is normal. Can’t see the uterine artery. 
Right Lower Extremity:  
 The femoral artery is normal. The deep femoral artery is normal and branches 
posterior and lateral to the femoral artery. The deep femoral artery gives rise to the lateral 
circumflex artery as expected. The lateral circumflex gives rise to an ascending branch, 
transverse branch, and descending branch as expected. 
Left Lower Extremity: 
 The femoral artery is normal. The deep femoral artery is normal and branches 
posterior and lateral to the femoral artery. The deep femoral artery gives rise to the lateral 
circumflex artery as expected. The lateral circumflex gives rise to an ascending branch, 
transverse branch, and descending branch as expected. 
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Donor: UVUUMF 
Sex: Male 
Age: 88 
Cause of Death: Aspiration of pneumonia  
Summary: 
 -Posterior inferior communicating arteries are absent bilaterally. 
 -Right superior thyroid artery emerges at level of common carotid bifurcation. 
 -Left superior thyroid artery emerges at level of common carotid bifurcation. 
Detailed Overview: 
Arch of the Aorta: 
         The brachiocephalic trunk is normal and branches into the right subclavian artery 
and the right common carotid artery. The left common carotid is normal. The left 
subclavian is normal.  
Heart: 
         The right coronary is normal and gives rise to the marginal branch of the right 
coronary artery. The posterior interventricular artery properly arises from the right 
coronary artery. The left coronary artery is normal. The left circumflex artery properly 
arises from the left coronary artery. The left anterior descending artery is normal. The left 
marginal artery is normal. 
Foregut:  
 The celiac trunk has a normal branching pattern. It gives off the splenic artery, 
common hepatic artery, and left gastric artery. The splenic artery bifurcates twice before 
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reaching the spleen. The splenic artery can be seen branching off into the left gastro-
omental artery. The common hepatic artery can be seen giving off the proper hepatic and 
gastroduodenal. The proper hepatic gives off the left hepatic artery and as expected. The 
proper hepatic can also be seen giving off another artery which could’ve been the right 
hepatic but it is cut soon after branching. Can’t see the proper hepatic giving off the right 
gastric. The supraduodenal artery is normal and branches off of the gastroduodenal 
artery. Can’t see the gastroduodenal giving off the right gastro-omental artery. 
Midgut: 
 The ileocolic artery is normal. Right colic artery is normal. Middle colic artery is 
normal. 
Hindgut: 
 The left colic artery, sigmoidal arteries and superior rectal artery branch normally 
from the IMA as expected. 
Right Renal: 
 The renal artery comes off of the abdominal as expected. The renal artery gives 
off three branches as it reaches the kidney. Can’t find the testicular artery, inferior 
phrenic artery, superior suprarenal artery, middle suprarenal artery, or the inferior 
suprarenal artery. 
Left Renal: 
 The renal artery comes off the abdominal aorta as expected. The renal artery 
bifurcates twice before it reaches the kidney. Can’t find the testicular artery, inferior 
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phrenic artery, middle suprarenal artery, superior suprarenal artery, or the inferior 
suprarenal artery. 
Brain: 
 The circle of Willis is normal. The middle cerebral arteries are normal. The left 
superior cerebellar artery bifurcates whereas the right superior cerebellar artery does not. 
The basilar artery is normal and gives off pontine arteries. The anterior inferior cerebellar 
artery is normal. The posterior inferior communicating arteries are absent bilaterally 
from the vertebral arteries. 
Right Carotids: 
 The common carotid bifurcates into the external carotid and internal carotid as 
expected. The superior thyroid branches off of the external carotid at the point of 
bifurcation. There is an artery coming off the superior thyroid that could be the superior 
laryngeal but it is cut before it reaches its target. The lingual artery is normal. The facial 
artery is normal. Can’t see the ascending pharyngeal.  
Left Carotids: 
 The common carotid bifurcates into the external carotid and internal carotid as 
expected. There is an artery coming off at the point of bifurcation that could be the 
superior thyroid but it is cut just after branching. The lingual artery is normal. The 
facial artery is normal. Can’t see the ascending pharyngeal. 
Right Subclavian: 
 The vertebral artery is normal. The internal thoracic artery is normal. The 
thyrocervical trunk gives off the inferior thyroid artery, ascending cervical, transverse 
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cervical artery, and the subscapular artery.  However, they are all cut before they reach 
their respective targets. 
Left Subclavian: 
 The vertebral artery is normal. The left internal thoracic artery is normal. The 
thyrocervical trunk is visible but the branches are cut close to the trunk.  
Right Upper Extremity: 
 The right axilla is normal. The brachial artery gives rise to the deep brachial as 
expected. The brachial artery can be seen bifurcating into the radial artery and ulnar 
artery at the antecubital fossa.  
Left Upper Extremity: 
 The left arm is disarticulated from the body. Most branches coming off of the 
axillary artery are cut. Can still see pectoral branches and what is left of the lateral 
thoracic. The brachial artery can be seen bifurcating into the radial artery and ulnar artery 
at the antecubital fossa. 
Right Iliac: 
 The iliac is normal and bifurcates into the internal iliac and external iliac. The 
internal iliac then goes on to bifurcate into an anterior and posterior division. The 
iliolumbar artery is cut but it can be seen branching off of the posterior division as 
expected. The superior gluteal can be seen on the posterior division until it exits the 
pelvis. The superior vesical arteries arise from the umbilical artery as expected. The 
obturator artery can be seen leaving the pelvis through the obturator canal. The pudendal 
artery is normal. Can’t see the internal pudendal artery. 
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Left Iliac: 
 The iliac is normal and bifurcates into the internal and external iliac. The internal 
iliac then goes on to bifurcate into an anterior and posterior division. The superior gluteal 
artery is normal. The inferior gluteal artery is normal. The obturator artery is normal. 
Can’t see the internal pudendal artery. 
Right Lower Extremity: 
 The femoral artery gives off 2 medial arteries and one lateral artery, all of which 
are cut before they reach their destination. The femoral artery also gives off an artery that 
can be seen going to the rectus femoris muscle. The deep femoral artery comes off the 
femoral artery as expected. The lateral circumflex artery branches off of the deep femoral 
artery as expected. The lateral circumflex can be seen giving off a descending branch as 
well as a transverse branch both of which bifurcate. Can’t see an ascending branch off of 
the lateral circumflex artery. Can’t see a medial circumflex off of the deep femoral artery.  
Left Lower Extremity: 
 The femoral artery is normal and gives off the deep femoral artery. The deep 
femoral gives off an ascending branch as well as a descending branch which bifurcates 
immediately upon branching. The lateral circumflex comes off of the deep femoral as 
expected. The lateral circumflex gives off multiple branches. Two of the branches that 
have a transverse orientation share a communicating artery. The more superior transverse 
branch gives off a muscular branch to the rectus femoris. 
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Donor #: WBLIM 
Sex: Female 
Age: 85 
Cause of Death: Cardiopulmonary arrest, interstitial lung disease 
Summary: 
Detailed Overview: 
• Inferior thyroid artery emerges from the brachiocephalic artery. 
• Left accessory renal artery. 
• Accessory branch emerges between the left and right posterior cerebral arteries 
and the superior cerebellar arteries.  
• The right superior thyroid artery comes off at the level of the bifurcation of the 
common carotid artery. 
• The right lingual artery and facial artery share a common trunk. 
• The left superior thyroid comes off at the point of bifurcation of the common 
carotid artery. 
Arch of the Aorta: 
 The brachiocephalic trunk branches into the right subclavian artery and the right 
common carotid as expected. The inferior thyroid artery can be seen branching off of 
the brachiocephalic artery and traveling to the thyroid. The left common carotid is 
normal. The left subclavian is normal.  
Heart: 
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 The right coronary artery is normal and gives rise to the marginal branch of the 
right coronary artery. The posterior interventricular artery properly arises from the right 
coronary artery. The left coronary artery is normal. The left circumflex artery is normal. 
The left circumflex artery arises from the left coronary artery. The left anterior 
descending artery is normal. The left marginal artery is normal. 
Foregut:  
 An artery can be seen coming of the celiac trunk that could be the left gastric 
artery but it is cut before it reaches its target. The celiac trunk can be seen giving rise to 
the splenic artery and common hepatic artery as expected. The common hepatic gives rise 
to the proper hepatic artery and gastroduodenal artery. The proper hepatic gives rise to 
the left hepatic artery and right hepatic artery before they reach the liver. The posterior 
pancreaticoduodenal is seen coming off of the gastroduodenal artery and traveling 
towards its target. There are no visible pancreatic branches coming off of the splenic 
artery. Can’t see the left or right gastro-omental arteries. 
Midgut:  
 The ileocolic artery is normal. Right colic artery is normal. Middle colic artery is 
normal. 
Hindgut: 
 The left colic artery, sigmoidal arteries and superior rectal artery branch normally 
from the IMA as expected. 
Right Renal: 
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 The right renal artery comes off of the abdominal aorta as expected. Can’t see the 
superior suprarenal artery, middle suprarenal artery, or the inferior suprarenal artery. The 
right ovarian artery can be seen traveling from the abdominal aorta to the right ovary.  
Left Renal: 
 The left renal artery comes off of the abdominal as expected. A portion of an 
accessory renal artery can be seen emerging from the abdominal aorta but is cut 
shortly after branching. The remainder of the accessory renal artery is seen on the 
inferior pole of the left kidney. The left ovarian artery can be seen traveling from the 
abdominal aorta to the left ovary as expected. 
Brain: 
 The circle of Willis is normal. The middle cerebral arteries are normal. The 
superior cerebellar arteries are normal. An extra branch emerges between the posterior 
cerebral left and right cerebral arteries and the superior cerebellar arteries. The 
basilar artery is normal and gives off the pontine arteries. The anterior inferior cerebellar 
artery is normal. The posterior inferior communicating arteries are normal. 
Right Carotids: 
 The right common carotid bifurcates into the internal and external carotids as 
expected. The external carotid artery is at at the level of the mandible. The superior 
thyroid comes off at the point of bifurcation of the common carotid. There is a cut 
branch coming off of the superior thyroid artery that could be the superior laryngeal 
artery. There is an artery coming off opposite to that of the superior thyroid artery that 
could be the ascending pharyngeal but it is cut before it reaches its target. There is a 
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trunk coming off of the external carotid that gives off two branches one of which is 
clearly the lingual artery. The other branch is cut but could be the facial artery. 
There is no visible facial artery coming off of the external carotid artery. 
Left Carotids: 
 The common carotid artery bifurcates into the internal carotid artery and external 
carotid artery as expected. The superior thyroid artery comes off at the point of 
bifurcation of the common carotid artery. The superior laryngeal artery comes off of the 
superior thyroid artery as expected. Can’t see the ascending pharyngeal artery. The 
lingual artery is normal. The facial artery is normal. 
Right Subclavian: 
 The vertebral artery is normal. The internal thoracic artery is normal. The 
thyrocervical trunk is present but the branches are cut before reaching their targets. 
Left Subclavian: 
 The vertebral artery is normal. The internal thoracic artery is normal. The 
thyrocervical trunk was cut during dissection.  
Right Upper Extremity: 
 The right axillary artery is normal. The brachial artery can be seen giving rise to 
the deep brachial artery. The brachial artery then continues down the arm until it 
bifurcates into the radial artery and ulnar artery at the antecubital fossa. 
Left Upper Extremity: 
 The left axilla is cut. Can see the lateral thoracic artery and the subscapular artery 
both of which are normal. The brachial artery can be seen giving off the deep brachial 
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artery. The brachial artery then continues down the arm until it bifurcates into the radial 
artery and ulnar artery at the antecubital fossa. 
Right Iliac: 
 The common iliac artery bifurcates into the external and internal iliac arteries as 
expected. The internal iliac bifurcates into an anterior and posterior division. Can see 
what could be the iliolumbar artery coming off of the posterior division but it is cut 
before it reaches its target. The lateral sacral artery comes off the posterior division and is 
normal. The superior gluteal artery is normal but can’t see the inferior gluteal artery. The 
uterine artery emerges from the anterior division as expected. The superior rectal artery is 
normal. Can’t see the obturator artery. The uterine artery is normal  
Left Iliac: 
 The common iliac artery bifurcates into the external and internal iliac arteries as 
expected. The internal iliac artery bifurcates into an anterior and posterior division. The 
iliolumbar artery and the lateral sacral artery are not visible on the posterior division due 
to damage from dissection. The superior and inferior gluteal arteries are visible and are 
both normal. The inferior vesical arteries and obturator artery are normal. Can’t see the 
middle rectal artery. The uterine artery is normal.  
Right Lower Extremity: 
 The right femoral gives off the deep femoral artery completely posterior laterally. 
Can see the deep femoral giving off descending branches. Can see where the deep 
femoral could have been giving off the lateral circumflex artery but it is cut. Can’t see the 
medial circumflex artery. 
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Left Lower Extremity: 
 The left femoral artery gives off the deep femoral artery completely posteriorly 
and appears higher than normal. Can see where the deep femoral gave off the deep 
femoral but it is cut. The medial circumflex artery is not visible. 
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Donor #: TUBOMFZ 
Sex: Female 
Age: 92 
Cause of Death: Cardiopulmonary arrest 
Summary: 
 -Early bifurcation of the right renal artery.  
 -Absent left posterior communicating artery 
 -Right superior thyroid artery branches before common carotid bifurcation. 
 -Right superior laryngeal branches off of external carotid artery. 
 -Left superior thyroid artery branches before common carotid bifurcation. 
-The right lateral thoracic artery and thoracoacromial artery share a common 
trunk. 
 -The left gluteal artery branches from the superior gluteal artery. 
Detailed overview: 
Arch of the Aorta: 
 The brachiocephalic trunk is normal and branches into the right subclavian artery 
and the right common carotid artery. The left common carotid is normal. The left 
subclavian is normal. 
Heart: 
 The right coronary artery is normal and gives rise to the marginal branch of the 
right coronary artery. The posterior interventricular artery arises from the right coronary 
artery as expected. The left coronary artery is normal. The left circumflex artery is 
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normal and arises from the left coronary artery. The left anterior descending artery is 
normal. The left marginal artery is normal. 
Foregut: 
 The celiac trunk is normal and gives rise to the splenic artery, common hepatic 
artery and left gastric artery. The splenic artery gives off pancreatic branches while 
traveling to the spleen. The common hepatic gives off the proper hepatic artery and 
gastroduodenal artery as expected, the proper hepatic gives rise to the right hepatic artery 
and left hepatic artery while traveling to the liver. The supraduodenal can be seen coming 
off the gastroduodenal artery soon after branching from the common hepatic artery. The 
left and right gastro-omental can be seen but are cut. 
Midgut: 
 The ileocolic artery is normal. Right colic artery is normal. Middle colic artery is 
normal.  
Hindgut:  
 The left colic artery, sigmoidal arteries and superior rectal artery branch normally 
from the IMA. 
Right Renal: 
 The renal artery bifurcates immediately upon branching from the abdominal 
aorta. The inferior branch travels to the inferior pole. The superior branch bifurcates just 
before reaching the kidney. The superior renal artery is normal. Can’t see the middle of 
inferior suprarenal arteries. Can’t see the ovarian artery. 
Left Renal: 
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 The left renal artery branches from the abdominal aorta as expected but is cut 
before reaching the kidney. Can’t see the superior suprarenal artery, middle suprarenal 
artery, or inferior suprarenal artery. Can’t see the ovarian artery. 
Brain: 
 The circle of Willis is normal. The middle cerebral arteries are normal. The 
superior cerebellar arteries are normal. The basilar artery is normal and gives off pontine 
arteries. The anterior inferior cerebellar artery is normal. The right posterior inferior 
communicating artery is normal. The left posterior communicating artery is normal. 
Right Carotids:  
 The common carotid artery bifurcates into the external carotid artery and the 
internal carotid artery as expected. The superior thyroid branches before the 
bifurcation of the common carotid artery. The superior thyroid can be seen traveling to 
the thyroid. The superior laryngeal artery branches off of the external carotid artery 
rather than from the superior pharyngeal artery.  The lingual artery is normal. The 
facial artery is normal. 
Left Carotids: 
 The common carotid artery bifurcates into the external carotid artery and the 
internal carotid artery as expected. The superior thyroid artery branches before the 
bifurcation of the common carotid artery. The superior pharyngeal gives off the 
superior laryngeal artery as expected. There also appears to be another artery coming off 
of the superior thyroid artery but it is cut. The lingual artery is normal. The facial artery is 
normal. Can’t see the ascending pharyngeal artery. 
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Right Subclavian: 
The vertebral artery is normal. The internal thoracic artery is normal. The 
thyrocervical trunk is normal. The thyrocervical trunk can be seen giving off the 
transverse cervical artery, suprascapular artery, ascending cervical artery and inferior 
thyroid artery but they are cut before they reach their respective targets. 
Left Subclavian: 
The vertebral artery is normal. The internal thoracic artery is normal. The 
thyrocervical trunk was damaged during dissection. Some branches are visible but are cut 
soon after branching. 
Right Upper Extremity: 
 The lateral thoracic artery shares a common trunk with the thoracoacromial 
artery. The subscapular artery is normal. The anterior circumflex humeral artery is 
normal. The posterior circumflex humeral artery is normal. The brachial artery is normal 
and gives rise to the deep brachial artery. The brachial artery bifurcates into the radial 
artery and ulnar artery at the antecubital fossa. 
Left Upper Extremity: 
 The axillary artery is normal. The brachial artery is normal and gives rise to the 
deep brachial artery. The brachial artery bifurcates into the radial and ulnar artery at the 
antecubital fossa.  
Right Iliac: 
 The common iliac bifurcates into the external and internal iliac arteries. The 
internal iliac artery bifurcates into an anterior and posterior division as expected. The 
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obturator artery is normal. The superior and inferior gluteal arteries are normal. The 
internal pudendal is normal the iliolumbar artery is normal and branches off of the 
internal iliac before bifurcation. The external iliac is normal. 
Left Iliac: 
 The common iliac bifurcates into the external and internal iliac arteries. The 
internal iliac artery bifurcates into an anterior and posterior division as expected. The 
obturator artery is normal. The superior gluteal artery gives rise to the inferior gluteal 
artery. The internal pudendal is normal the iliolumbar artery is normal and branches off 
of the internal iliac before bifurcation. The external iliac is normal. 
Right Lower Extremity: 
The femoral artery is normal. The femoral artery gives rise to the deep femoral 
artery posterior laterally. The deep femoral gives rise to the lateral circumflex artery as 
expected. The lateral circumflex gives rise to ascending, transverse, and descending 
branch as expected. 
Left Lower Extremity: 
The femoral artery is normal. The femoral artery gives rise to the deep femoral 
artery posterior laterally. The deep femoral gives rise to the lateral circumflex artery as 
expected. The lateral circumflex gives rise to ascending, transverse, and descending 
branch as expected. 
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Donor #: UBNN-EBZ 
Sex: Female 
Age: 74 
Cause of Death: Chronic Heart Failure 
Summary: 
 -Common trunk of the superior rectal artery and the left colic artery. 
 -Early bifurcation of the right renal artery. 
 -Bifurcation of the left superior cerebellar artery. 
 -Left superior thyroid artery branches before the common carotid bifurcation. 
 -Left superior thyroid artery gives off multiple branches. 
 -Right internal thoracic branches from the thyrocervical trunk. 
 -Left deep brachial artery does not appear until just before antecubital fossa.  
Detailed Overview: 
Arch of the Aorta: 
 The brachiocephalic trunk is normal and branches into the right subclavian artery 
and the right common carotid artery. The left common carotid is normal. The left 
subclavian artery is normal.  
Heart: 
 The right coronary artery is normal and gives rise to the marginal branch of the 
right coronary artery. The posterior interventricular artery arises from the right coronary 
artery. The left coronary artery is normal. The left circumflex artery properly arises from 
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the left coronary artery. The left anterior descending artery is normal. The left marginal 
artery is normal. 
Foregut: 
 The celiac trunk is cut but is visible in the body. The left gastric is not visible. 
Splenic artery is normal and gives off pancreatic branches. The common hepatic artery 
gives rise to the gastroduodenal artery and the proper hepatic artery. The proper hepatic 
gives rise to the left hepatic artery and right proper hepatic artery while traveling to the 
liver. Can’t see the supraduodenal artery, left gastro-omental artery or the right gastro-
omental artery. 
Midgut:  
 The ileocolic artery is normal. Right colic artery is normal. Middle colic artery is 
normal. 
Hindgut: 
 The sigmoidal arteries are normal. There is damage from dissection but it looks 
like the left colic artery and the superior rectal artery share a common trunk. 
Right Renal: 
 The renal artery bifurcates soon after leaving the abdominal aorta. The 
superior branch trifurcates before reaching the kidney. The inferior branch travels to the 
inferior pole of the kidney. Can’t see the ovarian artery. Can’t see the superior suprarenal 
artery, middle suprarenal artery, or inferior suprarenal artery. 
Left Renal: 
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The renal artery branches from the abdominal aorta and trifurcates just before 
reaching the kidney.  
Brain: 
 The circle of Willis is normal. The middle cerebral arteries are normal. The right 
superior cerebellar artery is normal. The left superior cerebellar artery bifurcates. The 
basilar artery is normal and gives off pontine arteries. The anterior inferior cerebellar 
artery is normal. The posterior inferior communicating arteries are normal. 
Right Carotids: 
 The common carotid artery bifurcates into the external carotid artery and the 
internal carotid artery as expected. Both the external carotid artery and internal carotid 
artery are cut almost immediately after bifurcating. An artery branching at the point of 
bifurcation of the common carotid but is cut before reaching its target. Can’t see the 
lingual artery or the facial artery. 
Left Carotids: 
 The common carotid artery bifurcates into the external carotid artery and the 
internal carotid artery as expected. The superior thyroid artery branches before the 
bifurcation of the common carotid artery. There are multiple branches coming off 
of the superior thyroid artery but they are cut.  The lingual artery is normal. The 
facial artery is normal. 
Right Subclavian: 
 The vertebral artery is normal. The internal thoracic artery is comes off of the 
thyrocervical trunk rather than the subclavian artery. The ascending cervical is 
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normal. The suprascapular artery is normal. The remaining two branches are cut soon 
after branching. 
Left Subclavian: 
 The vertebral artery is normal. The internal thoracic artery is normal. The 
thyrocervical trunk is cut at the base and its branches are not visible. 
Right Upper Extremity: 
 The axillary artery is normal. The brachial artery gives rise to the deep brachial 
artery as expected. The brachial artery bifurcates into the radial artery and ulnar artery at 
the antecubital fossa. 
Left Upper Extremity: 
 The axillary artery is normal. The brachial artery gives rise to the deep 
brachial artery just before reaching the antecubital fossa. The brachial artery 
immediately bifurcates into the radial artery and ulnar artery. 
Right Iliac: 
 The common iliac bifurcates into the external and internal iliac arteries. The 
internal iliac artery bifurcates into an anterior and posterior division as expected. The 
obturator artery is normal. The superior and inferior gluteal arteries are normal. The 
internal pudendal is normal the iliolumbar artery is normal and branches off of the 
internal iliac before bifurcation. The external iliac is normal. 
Left Iliac: 
 The common iliac bifurcates into the external and internal iliac arteries. The 
internal iliac artery bifurcates into an anterior and posterior division as expected. The 
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obturator artery is normal. The superior and inferior gluteal arteries are normal. The 
internal pudendal is normal the iliolumbar artery is normal and branches off of the 
internal iliac before bifurcation. The external iliac is normal. 
Right Lower Extremity: 
 The femoral artery is normal. The deep femoral artery is normal and branches 
posterior and lateral to the femoral artery. The deep femoral artery gives rise to the lateral 
circumflex artery as expected. The lateral circumflex gives rise to an ascending branch, 
transverse branch, and descending branch as expected. The deep femoral gives rise to the 
medial circumflex as expected.  
Left Lower Extremity: 
 The femoral artery is normal. The deep femoral artery is normal and branches 
posterior and lateral to the femoral artery. The deep femoral artery gives rise to the lateral 
circumflex artery. The lateral circumflex artery gives off descending branches but cannot 
see a transverse or ascending branch. Can’t see the medial circumflex artery. 
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Donor #: GBCCP   
Sex: Female 
Age: Acute cerebral vascular accident  
Cause of Death: 
Summary: 
 -Early bifurcation of the deep brachial artery. 
 -Additional branches on the celiac trunk. 
-Common hepatic artery does not give off right or left hepatic artery before 
entering liver. 
 -Accessory right renal artery. 
 -Artery branches off of left internal thoracic artery. 
Detailed overview: 
Arch of the Aorta: 
 The brachiocephalic trunk is normal and branches into the right subclavian artery 
and the right common carotid artery. The left common carotid is normal. The left 
subclavian artery is normal.  
Heart: 
 The right coronary artery is normal and gives rise to the marginal branch of the 
right coronary artery. The posterior interventricular artery arises from the right coronary 
artery. The left coronary artery is normal. The left circumflex artery properly arises from 
the left coronary artery. The left anterior descending artery is normal. The left marginal 
artery is normal. 
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Foregut: 
  The celiac trunk gives rise to the splenic artery, left gastric artery, and the 
common hepatic artery as expected. There are two additional branches coming off of 
the celiac trunk but are cut before reaching their target. The common hepatic artery 
gives rise to the gastroduodenal artery and the proper hepatic artery as expected. The 
proper does not give rise to the left hepatic artery and right hepatic artery before 
entering the liver. Can’t see the supraduodenal artery, left gastro-omental artery or the 
right gastro-omental artery. 
Midgut: 
 The ileocolic artery is normal. The right colic artery is normal. Middle colic artery 
is normal.  
Hindgut: 
 The left colic artery is normal. The sigmoidal arteries are normal. The superior 
rectal artery is normal. 
Right Renal: 
The renal artery emerges from the abdominal aorta and bifurcates just before 
reaching the kidney. An accessory renal artery emerges from the abdominal aorta 
inferiorly to that of the renal artery. The accessory artery is much thinner than that of 
the renal artery and travels to the inferior pole of the kidney. Superior suprarenal 
artery is normal. Can’t see middle suprarenal artery or inferior suprarenal artery. Can’t 
see the ovarian artery. 
Left Renal: 
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 The renal artery emerges from the abdominal aorta and trifurcates just before 
reaching the kidney. Can’t see the superior suprarenal artery, middle suprarenal artery, or 
inferior suprarenal artery. Can’t see the ovarian artery. 
Brain: 
 The circle of Willis is normal. The middle cerebral arteries are normal. The left 
superior cerebellar artery bifurcates whereas the right superior cerebellar artery does not. 
The basilar artery is normal and gives off pontine arteries. The anterior inferior cerebellar 
artery is normal. The posterior inferior communicating arteries are normal. 
Right Carotids: 
 The common carotid bifurcates into the external carotid artery and internal carotid 
artery as expected. The internal carotid artery is cut just after the bifurcation. There is a 
cut branch coming off of the external carotid artery that could be the superior pharyngeal 
artery. Can’t see the superior laryngeal artery. Lingual artery is normal. Facial artery is 
normal. 
Left Carotids: 
 The common carotid bifurcates into the external carotid artery and internal carotid 
artery as expected. Both are cut shortly after bifurcating. The external carotid artery can 
be seen giving off branches but they are cut shortly after bifurcating. 
Right Subclavian:  
 The vertebral artery is normal. The internal thoracic artery. The ascending 
pharyngeal artery, suprascapular artery, transverse cervical artery, and inferior thyroid 
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artery branch from the thyrocervical trunk but are cut before they reach their respective 
targets. 
Left Subclavian: 
 The vertebral artery is normal. There is a branch coming off of the internal 
thoracic artery but it is cut. The thyrocervical trunk was damaged during dissection.  
Right Upper Extremity: 
 The right axillary artery is normal. The brachial artery gives off the deep brachial 
as expected. The brachial artery bifurcates into the radial artery and ulnar artery 
about halfway down the arm. 
Left Upper Extremity: 
 The left axillary artery is normal. The brachial artery gives rise to the deep 
brachial artery as expected. The brachial artery bifurcates into the radial artery and ulnar 
artery at the antecubital fossa as expected. 
Right Iliac: 
The common iliac bifurcates into the external and internal iliac arteries. The 
internal iliac artery bifurcates into an anterior and posterior division as expected. The 
obturator artery is normal. The superior and inferior gluteal arteries are normal. The 
internal pudendal is normal the iliolumbar artery is normal and branches off of the 
internal iliac before bifurcation. The external iliac is normal.  
Left Iliac: 
The common iliac bifurcates into the external and internal iliac arteries. The 
internal iliac artery bifurcates into an anterior and posterior division as expected. The 
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obturator artery is normal. The superior gluteal artery is normal. The inferior gluteal 
branches normally but gives off multiple branches. The internal pudendal is normal the 
iliolumbar artery is normal and branches off of the internal iliac before bifurcation.  
Right Lower Extremity: 
 The femoral artery is normal. The deep femoral artery is normal and branches 
posterior and lateral to the femoral artery. The deep femoral artery gives rise to the lateral 
circumflex artery as expected. The lateral circumflex is normal. Can’t see the medial 
circumflex artery. 
Left Lower Extremity: 
 The femoral artery is normal. The deep femoral artery is normal and branches 
posterior and lateral to the femoral artery. The deep femoral artery gives rise to the lateral 
circumflex artery as expected. The lateral circumflex is normal. Can’t see the medial 
circumflex artery.  
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Donor #: MBSPDIF  
Sex: Male  
Age: 78 
Cause of Death: Aspiration pneumonia 
Summary: 
 -Right superior thyroid artery gives off multiple branches. 
-Additional branch between the left posterior cerebral artery and the superior 
cerebellar artery on the left.  
-Additional branch between the right posterior cerebral artery and the superior 
cerebellar artery on the right. 
 -Right medial circumflex artery branches off of femoral artery. 
Detailed Overview: 
Arch of the Aorta: 
 The brachiocephalic trunk is normal and branches into the right subclavian and 
the right common carotid artery. The left common carotid artery is normal. The left 
subclavian is normal. 
Heart: 
 The right coronary artery is normal and gives rise to the marginal branch of the 
right coronary artery. The posterior interventricular artery properly arises from the right 
coronary artery. The left coronary artery is normal. The left coronary artery arises from 
the left coronary artery as expected. The left anterior descending artery is normal. The 
left marginal artery is normal. 
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Foregut: 
 The celiac trunk gives off the splenic artery, common hepatic artery and the left 
gastric artery, all of which travel to their targets as expected.  
Midgut: 
 The ileocolic artery is normal. Right colic artery is normal. Middle colic artery is 
normal.  
Hindgut: 
 The left colic artery is normal. The sigmoidal arteries are normal. The superior 
rectal artery is cut but appears normal. 
Right Renal: 
 The renal artery branches from the abdominal aorta as expected and trifurcates 
just before reaching the kidney. Can’t see the superior suprarenal artery, middle 
suprarenal artery, or the inferior suprarenal artery. Can’t see the testicular artery. 
Left Renal: 
 The renal artery branches from the abdominal aorta as expected. The renal artery 
bifurcates twice before reaching the kidney. The superior suprarenal artery is normal. 
Can't see the middle suprarenal or the inferior suprarenal artery. Can’t see the testicular 
artery. 
Brain: 
 The circle of Willis is normal. The middle cerebral arteries are normal. There is 
an additional branch between the posterior cerebral arteries and superior cerebellar 
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arteries. The basilar artery is normal and gives off pontine arteries. The anterior inferior 
cerebellar artery is normal. The posterior inferior communicating arteries are normal. 
Right Carotids: 
 The common carotid bifurcates into the external carotid artery and internal carotid 
artery as expected. The superior pharyngeal artery comes off of the external carotid artery 
as expected. The superior thyroid artery gives rise to the superior laryngeal artery as 
expected. The superior thyroid also gives off multiple branches that travel inferiorly 
that are cut. The lingual artery is normal. The facial artery is normal. The ascending 
pharyngeal artery is normal. 
Left Carotids: 
 The common carotid artery bifurcates into the external carotid artery and the 
internal carotid artery as expected. The Instead of the superior laryngeal branching off of 
the superior pharyngeal it looks as if they share a common trunk that bifurcates. This 
appears after the bifurcation of the common carotid artery. The lingual artery is normal. 
The facial artery is normal. The ascending pharyngeal artery is normal. 
Right Subclavian: 
 The vertebral artery is normal. The internal thoracic artery is normal. The 
thyrocervical trunk is normal but its branches are cut before they reach their respective 
targets. 
Left Subclavian: 
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 The vertebral artery is normal. The internal thoracic artery is normal. The 
thyrocervical trunk is normal but its branches are cut before they reach their respective 
targets. 
Right Upper Extremity: 
 The axillary artery is normal. The brachial artery gives rise to the deep brachial 
artery as expected. The brachial artery bifurcates into the radial artery and ulnar artery at 
the antecubital fossa as expected. 
Left Upper Extremity: 
 The axillary artery is normal. The brachial artery gives rise to the deep brachial 
artery as expected. The brachial artery bifurcates into the radial artery and ulnar artery at 
the antecubital fossa as expected. 
Right Iliac: 
 The common iliac bifurcates into the external iliac artery and internal iliac artery 
as expected. The internal iliac further bifurcates into an anterior and posterior division as 
expected. The superior gluteal and inferior gluteal arteries are normal. The iliolumbar 
artery is normal. The lateral sacral artery is normal. The obturator artery is normal and 
can be seen leaving the pelvis through the obturator canal.  
Left Iliac: 
 The leg was removed during dissection. The cut that was made was such that the 
bifurcation of the common iliac is no longer visible. The internal and external iliac 
arteries are visible in the pelvis. Most of the contents of the pelvis are cut out. Can’t see 
superior gluteal, inferior gluteal, obturator artery, or superior vesical artery.  
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Right Lower Extremity: 
 The femoral artery gives rise to the medial circumflex artery before giving 
off the deep femoral. The medial circumflex typically branches off of the deep 
femoral artery. The femoral artery gives rise to the deep femoral artery almost 
completely posteriorly. The deep femoral artery gives rise to the lateral circumflex as 
expected.  
Left Lower Extremity: 
 The femoral artery is normal. The femoral artery gives rise to the deep femoral 
completely posteriorly. The deep femoral gives off the lateral circumflex artery as 
expected. Can’t see the medial circumflex. 
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Donor #: SZBO 
Sex: Female  
Age: 89 
Cause of Death: Respiratory arrest, metastatic leukemia, CAD, aortic valve stenosis 
Summary: 
 -Right ascending pharyngeal artery comes off of the internal carotid artery. 
 -Right superior thyroid artery comes off at level of common carotid bifurcation. 
 -Right subscapular artery and posterior circumflex artery share a common trunk. 
Detailed Overview: 
Arch of the Aorta 
The brachiocephalic trunk is normal and branches into the right subclavian artery 
and the right common carotid artery. The left common carotid artery is normal. The left 
subclavian artery is normal.  
Heart 
 The right coronary artery is normal and gives rise to the marginal branch of the 
right coronary artery. The posterior interventricular artery properly arises from the right 
coronary artery. The left coronary artery is normal. The left circumflex artery properly 
arises from the left coronary artery. The left anterior descending artery is normal. The left 
marginal artery is normal.  
Foregut 
 The celiac trunk is normal and gives rise to the splenic artery and the common 
hepatic artery. There is an additional branch coming off of the celiac trunk, which is cut, 
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that could be the left gastric artery. The splenic artery can be seen giving off pancreatic 
branches before reaching the spleen. The left gastro-omental artery is present but is cut. 
The common hepatic artery gives rise to the proper hepatic artery and the gastroduodenal 
artery as expected. The gastroduodenal gives off an artery immediately after bifurcating. 
The artery is cut but is most likely the supraduodenal artery. The proper hepatic artery 
bifurcates into the left hepatic artery and the right hepatic artery before reaching the liver. 
Midgut 
 The ileocolic artery is normal. The right colic artery is normal. The middle colic 
artery is normal. 
Hindgut 
 The left colic artery is normal. The sigmoidal arteries are normal. The superior 
rectal artery is normal. 
Right Renal 
 The renal artery branches off of the abdominal aorta as expected. The renal artery 
bifurcates before it reaches the kidney. The superior suprarenal artery is normal. The 
inferior suprarenal artery is normal. Can’t see the middle suprarenal artery. Can’t see the 
ovarian artery coming off of the abdominal aorta. 
Left Renal 
 The renal artery branches off of the abdominal aorta as expected. The renal artery 
trifurcates before it reaches the kidney. Before the renal bifurcates it gives off an 
additional branch that travels to the inferior pole of the kidney. Can’t see the superior 
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suprarenal artery. Can’t see the middle suprarenal artery. Can’t see the inferior suprarenal 
artery. Can't see the ovarian artery. 
Brain 
 The circle of Willis is normal. The middle cerebral arteries are normal. The left 
superior cerebellar arteries are normal. The basilar artery gives off pontine arteries as 
expected. The anterior inferior cerebellar artery is normal. The posterior inferior 
communicating arteries are normal. 
Right Carotids 
 The common carotid artery bifurcates into the external carotid artery and the 
internal carotid artery. The superior thyroid artery branches off at the level of the 
common carotid bifurcation. A branch can be seen coming off of the superior thyroid 
artery that is most likely the superior laryngeal artery but it is cut before it reaches its 
target. The lingual artery is normal. The facial artery is normal. The ascending 
pharyngeal artery branches off of the internal carotid artery rather than the 
external carotid artery. 
Left Carotids 
 The common carotid artery bifurcates into the external carotid artery and the 
internal carotid artery. The superior thyroid artery branches at the level of the 
common carotid bifurcation. A branch can be seen coming off of the superior thyroid 
artery that is most likely the superior laryngeal artery but it is cut before it reaches its 
target. The lingual artery is normal. The facial artery is normal. The ascending 
pharyngeal artery branches off of the external carotid artery as expected. 
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Right Subclavian 
 The vertebral artery is normal. The internal thoracic artery is normal. The 
thyrocervical trunk gives off the suprascapular artery, ascending cervical artery, 
transverse cervical artery, and the inferior thyroid artery as expected. The suprascapular 
artery and inferior thyroid artery can be seen reaching their targets while the other two 
vessels are cut. 
Left Subclavian 
 The vertebral artery is normal. The internal thoracic artery is normal. The 
thyrocervical trunk is present but its branches were destroyed during dissection. 
Right Upper Extremity 
 The subscapular artery shares a common branch point with the posterior 
circumflex artery. The rest of the axillary artery appears normal. The brachial artery 
gives rise to the deep brachial artery as expected. The brachial artery bifurcates into the 
radial artery and the ulnar artery at the antecubital fossa as expected. 
Left Upper Extremity 
 The left arm is disarticulated from the body. Many branches coming off of the 
axilla are damaged. The brachial artery can be seen giving off the deep brachial artery. 
The brachial artery bifurcates into the radial artery and ulnar artery at the antecubital 
fossa as expected. 
Right Iliac 
 The common iliac bifurcates into the internal and external iliac as expected. The 
internal iliac bifurcates into an anterior and posterior division as expected. The obturator 
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artery is normal. The superior and inferior gluteal arteries are normal. The iliolumbar 
artery is normal and branches off of the internal iliac before bifurcation. The lateral sacral 
artery is normal. The internal pudendal artery is normal but can’t find the uterine artery.  
Left Iliac 
 The common iliac bifurcates into the internal and external iliac as expected. The 
internal iliac bifurcates into an anterior and posterior division as expected. The obturator 
artery is normal. The superior and inferior gluteal arteries are normal. The iliolumbar 
artery is normal and branches off of the internal iliac before bifurcation. The lateral sacral 
artery is present but is cut. The internal pudendal artery is normal but can’t find the 
uterine artery.  
Right Lower Extremity 
 The femoral artery is normal. The femoral artery gives rise to the deep femoral 
artery posterior laterally as expected. The deep femoral artery gives rise to the lateral 
circumflex artery as expected. Can’t see the middle circumflex artery. 
Left Lower Extremity 
 The femoral artery is normal. The femoral artery gives rise to the deep femoral 
artery posterior laterally as expected. The lateral circumflex artery branches off of the 
deep femoral artery as expected. Can’t see the medial circumflex artery. 
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Donor #: QSPWPTU 
Sex: Male   
Age: 85 
Cause of Death: Lung Cancer 
Summary: 
 -Right superior thyroid artery comes off of the common carotid artery. 
 -Right superior laryngeal comes directly off of the external carotid artery. 
 -Left superior thyroid comes off of the common carotid artery. 
 -Right internal thoracic artery gives off an artery. 
Detailed Overview: 
Arch of the Aorta: 
 The brachiocephalic trunk is normal and branches into the right subclavian artery 
and the right common carotid artery. The left common carotid is normal. The left 
subclavian is normal.  
Heart: 
 The right coronary is normal and gives rise to the marginal branch of the right 
coronary artery. The posterior interventricular artery properly arises from the right 
coronary artery. The left coronary artery is normal. The left circumflex artery properly 
arises from the left coronary artery. The left anterior descending artery is normal. The left 
marginal artery is normal. 
Foregut: 
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 The celiac trunk is normal and gives rise to the splenic artery, common hepatic 
artery and left gastric artery. The splenic artery gives off pancreatic branches while 
traveling to the spleen. The common hepatic gives off the proper hepatic artery and 
gastroduodenal artery as expected, the proper hepatic gives rise to the right hepatic artery 
and left hepatic artery while traveling to the liver. The supraduodenal can be seen coming 
off the gastroduodenal artery soon after branching from the common hepatic artery. The 
left and right gastro-omental can be seen but are cut. 
Midgut: 
 The ileocolic artery is normal. Right colic artery is normal. Middle colic artery is 
normal.  
Hindgut:  
 The left colic artery, sigmoidal arteries and superior rectal artery branch normally 
from the IMA. 
Right Renal 
 The renal artery branches from the abdominal aorta as expected. The renal artery 
bifurcates twice before reaching the kidney. Can’t find the superior suprarenal, middle 
suprarenal, or inferior suprarenal arteries. 
Left Renal 
 The renal artery branches from the abdominal aorta as expected. The renal artery 
bifurcates just before reaching the kidney. Can’t find the superior suprarenal, middle 
suprarenal, or the inferior suprarenal arteries. 
Brain  
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 The circle of Willis is normal. The middle cerebral arteries are normal. The left 
superior cerebellar artery bifurcates whereas the right superior cerebellar artery does not. 
The basilar artery is normal and gives off pontine arteries. The anterior inferior cerebellar 
artery is normal. The posterior inferior communicating arteries are normal. 
Right Carotid  
 The common carotid artery bifurcates into the external carotid artery and the 
internal carotid artery as expected. The superior thyroid artery branches off of the 
common carotid artery before bifurcation. After the common carotid artery 
bifurcates, the superior laryngeal branches directly off of the external carotid artery 
rather than from the superior thyroid artery. The lingual artery is normal. The facial 
artery is normal. 
Left Carotid 
 The common carotid artery bifurcates into the external carotid artery and the 
internal carotid artery as expected. The superior thyroid artery branches off of the 
common carotid artery before bifurcation.  The superior laryngeal artery branches 
off of the superior thyroid artery as expected. The lingual artery is normal. The facial 
artery is normal.  
Right Subclavian 
 The vertebral artery is normal. The internal thoracic gives off an artery soon 
after bifurcation but the branch is cut. The thyrocervical trunk is normal and gives off 
multiple branches but the branches are cut before reaching their respective targets. 
Left Subclavian 
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 The vertebral artery is normal. The internal thoracic artery is normal. The 
thyrocervical trunk is normal but the branches are cut before reaching their targets. 
Right Upper Extremity: 
 The right axillary artery is normal. The brachial artery can be seen giving rise to 
the deep brachial artery. The brachial artery then continues down the arm until it 
bifurcates into the radial artery and ulnar artery at the antecubital fossa. 
Left Upper Extremity: 
 The left axilla is cut. Can see the lateral thoracic artery and the subscapular artery 
both of which are normal. The brachial artery can be seen giving off the deep brachial 
artery. The brachial artery then continues down the arm until it bifurcates into the radial 
artery and ulnar artery at the antecubital fossa. 
Right Iliac  
 The common iliac bifurcates into the external and internal iliac arteries as 
expected. The internal iliac artery bifurcates into and anterior and posterior division as 
expected. The iliolumbar artery is normal. The lateral sacral artery is normal but is cut 
before reaching its target. The superior and inferior gluteal arteries are normal. The 
obturator artery is normal.    
Left Iliac 
 The common iliac bifurcates into the external and internal iliac arteries as 
expected.  The internal iliac artery bifurcates into the anterior and posterior divisions as 
expected. The iliolumbar artery is normal. The lateral sacral artery is normal. The 
superior and inferior gluteal arteries are normal. Can’t see the obturator artery. 
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Right Lower Extremity 
 The femoral artery is normal. The femoral artery gives rise to the deep femoral 
artery posterior laterally as expected. The deep femoral artery gives rise to the lateral 
circumflex artery as expected. Can’t see the middle circumflex artery. 
Left Lower Extremity 
 The femoral artery is normal. The femoral artery gives rise to the deep femoral 
artery posterior laterally as expected. The lateral circumflex artery branches off of the 
deep femoral artery as expected. Can’t see the medial circumflex artery. 
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Donor: LFGBVWFS 
Sex: Male 
Age: 82 
Cause of Death: Electrolyte abnormalities including hyperglycemia, boney metastases, 
lung cancer 
Summary of Variants: 
 -The right superior pharyngeal branches off of the common carotid artery. 
-The right ascending pharyngeal artery branches from the external carotid artery 
at the level of the lingual artery. 
-Left lateral circumflex branches off of the femoral artery. 
Arch of the Aorta: 
 The brachiocephalic trunk is normal and branches into the right subclavian and 
the right common carotid artery. The left common carotid artery is normal. The left 
subclavian is normal. 
Heart: 
 The right coronary artery is normal and gives rise to the marginal branch of the 
right coronary artery. The posterior interventricular artery properly arises from the right 
coronary artery. The left coronary artery is normal. The left coronary artery arises from 
the left coronary artery as expected. The left anterior descending artery is normal. The 
left marginal artery is normal. 
Foregut: 
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 The celiac trunk has a normal branching pattern. It gives off the splenic artery, 
common hepatic artery, and left gastric artery. The splenic artery bifurcates twice before 
reaching the spleen. The splenic artery can be seen branching off into the left gastro-
omental artery. The common hepatic artery can be seen giving off the proper hepatic and 
gastroduodenal. The proper hepatic gives off the left hepatic artery and as expected. The 
proper hepatic can also be seen giving off another artery which could’ve been the right 
hepatic but it is cut soon after branching. Can’t see the proper hepatic giving off the right 
gastric. The supraduodenal artery is normal and branches off of the gastroduodenal 
artery. Can’t see the gastroduodenal giving off the right gastro-omental artery. 
Midgut: 
 The ileocolic artery is normal. Right colic artery is normal. Middle colic artery is 
normal.  
Hindgut:  
 The left colic artery, sigmoidal arteries and superior rectal artery branch normally 
from the IMA. 
Right Renal 
 The renal artery branches from the abdominal aorta as expected. The renal artery 
bifurcates as it reaches the kidney. Can’t find the superior suprarenal, middle suprarenal, 
or inferior suprarenal arteries. 
Left Renal 
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 The renal artery branches from the abdominal aorta as expected. The renal artery 
bifurcates just before reaching the kidney. Can’t find the superior suprarenal, middle 
suprarenal, or the inferior suprarenal arteries. 
Brain: 
 The circle of Willis is normal. The middle cerebral arteries are normal. There is a 
large gap between the right superior cerebellar artery and the posterior cerebral artery. 
The left side is normal. The basilar artery is normal and gives off pontine arteries. The 
anterior inferior cerebellar artery is normal. The posterior inferior communicating arteries 
are normal. 
Right Carotid:  
 The common carotid bifurcates into the internal and external carotids as expected. 
The superior pharyngeal branches from the common carotid artery before it 
bifurcates. The superior pharyngeal gives off the superior laryngeal artery as expected. 
The lingual artery is normal. The facial artery is normal. The ascending pharyngeal 
artery branches from the external carotid artery at the level of the lingual artery. 
Left Carotid: 
 The common carotid artery bifurcates in the internal and external carotids as 
expected. The superior pharyngeal comes off of the external carotid artery as expected. 
The lingual artery is normal. The facial artery is normal. There is a branch coming off of 
the internal carotid artery but it is cut. Can't see the ascending pharyngeal artery. 
Right Subclavian: 
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 The vertebral artery is normal. The internal thoracic artery is normal. The 
thyrocervical trunk is normal and all branches reach their respective targets. 
Left Subclavian: 
 The vertebral artery is normal. The internal thoracic artery is normal. The 
thyrocervical trunk is present but is damaged. A few branches can be seen leaving the 
trunk but are cut before reaching their targets. 
Right Upper Extremity: 
The axillary artery is normal. The subscapular artery is normal. The anterior 
circumflex humeral artery is normal. The posterior circumflex humeral artery is normal. 
The brachial artery is normal and gives rise to the deep brachial artery. The brachial 
artery bifurcates into the radial artery and ulnar artery at the antecubital fossa. 
Left Upper Extremity: 
 The axillary artery is normal. The brachial artery is normal and gives rise to the 
deep brachial artery. The brachial artery bifurcates into the radial and ulnar artery at the 
antecubital fossa.  
 
Right Iliac: 
The common iliac bifurcates into the external and internal iliac arteries. The 
internal iliac artery bifurcates into an anterior and posterior division as expected. The 
obturator artery is normal. The superior and inferior gluteal arteries are normal. The 
internal pudendal is normal the iliolumbar artery is normal and branches off of the 
internal iliac before bifurcation. The external iliac is normal.  
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Left Iliac: 
The common iliac bifurcates into the external and internal iliac arteries. The 
internal iliac artery bifurcates into an anterior and posterior division as expected. The 
obturator artery is normal. The superior gluteal artery is normal. The inferior gluteal 
branches normally but gives off multiple branches. The internal pudendal is normal the 
iliolumbar artery is normal and branches off of the internal iliac before bifurcation.  
Right Lower Extremity: 
 The femoral artery is normal. The deep femoral artery is normal and branches 
posterior and lateral to the femoral artery. The deep femoral artery gives rise to the lateral 
circumflex artery as expected. The lateral circumflex is normal. Can’t see the medial 
circumflex artery. 
Left Lower Extremity: 
 The femoral artery gives rise to the lateral circumflex artery. The deep 
femoral artery is normal and branches posterior and lateral to the femoral artery. Can’t 
see the medial circumflex artery.  
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Donor: UIVSTPO 
Sex: Female 
Age: 82 
Cause of Death: Respiratory failure, COPD, Tobacco use, hypertension 
Summary of Variants: 
 -Left renal artery bifurcates immediately after leaving the abdominal aorta.  
 -Left superior cerebellar artery bifurcates. 
 -Absent anterior inferior communicating artery on the left. 
-Right superior pharyngeal artery branches at the bifurcation of the common 
carotid.  
 -Left superior pharyngeal artery branches from the common carotid. 
 -Left ascending pharyngeal artery branches from the common carotid. 
Arch of the Aorta: 
 The brachiocephalic trunk is normal and branches into the right subclavian and 
the right common carotid artery. The left common carotid artery is normal. The left 
subclavian is normal. 
Heart: 
 The right coronary artery is normal and gives rise to the marginal branch of the 
right coronary artery. The posterior interventricular artery properly arises from the right 
coronary artery. The left coronary artery is normal. The left coronary artery arises from 
the left coronary artery as expected. The left anterior descending artery is normal. The 
left marginal artery is normal. 
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Foregut: 
 The celiac trunk gives off the splenic artery and the common hepatic artery as 
expected. The left gastric artery is not visible due to damage from dissection. The splenic 
artery travels to the spleen as expected but only gives off a few pancreatic branches. The 
splenic artery gives rise to the left gastro-omental artery as expected. Can’t see the proper 
hepatic artery giving off the left and right hepatic arteries before entering the liver. The 
gastroduodenal artery is normal. The supraduodenal artery is normal. The right gastro-
omental artery is normal. 
Midgut: 
 The ileocolic artery is normal. The right colic artery is normal. The middle colic 
artery is normal. 
Hindgut: 
 The left colic artery, sigmoidal arteries and superior rectal artery branch normally 
from the IMA as expected.  
Right Renal: 
 The renal artery branches from the abdominal aorta as expected and bifurcates 
before reaching the kidney. Can’t see the superior, middle, or inferior suprarenal arteries.  
Left Renal: 
 The renal artery leaves the abdominal aorta as expected but bifurcates 
immediately. Can’t see the superior, middle, or inferior suprarenal arteries. 
Brain: 
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 The circle of Willis is normal. The middle cerebral arteries are normal. The left 
superior cerebellar artery bifurcates whereas the right superior cerebellar artery does 
not. The basilar artery is normal and gives off pontine arteries. The anterior inferior 
cerebellar artery is absent on the left. The posterior inferior communicating arteries are 
normal. 
Right Carotid: 
 The common carotid bifurcates into the internal and external carotids as expected. 
The superior pharyngeal artery branches at the point of bifurcation of the common 
carotid. The superior pharyngeal gives rise to the superior laryngeal as expected. The 
lingual artery is normal. The facial artery is normal. 
Left Carotid: 
 The common carotid bifurcates into the internal and external carotids as expected. 
The superior pharyngeal artery branches from the common carotid before the 
bifurcation. The ascending pharyngeal artery branches from the common carotid 
also. The superior laryngeal artery is normal. The lingual artery is normal. The facial 
artery is normal. 
Right Subclavian: 
 The vertebral artery is normal. The internal thoracic artery is normal. The 
thyrocervical trunk is normal but its branches are cut before reaching their targets.   
Left Subclavian: 
 The vertebral artery is normal. The internal thoracic artery is normal. The 
thyrocervical trunk is normal and gives off its branches as expected. 
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Right Upper Extremity: 
The axillary artery is normal. The brachial artery can be seen giving rise to the 
deep brachial artery. The brachial artery then continues down the arm until it bifurcates 
into the radial artery and ulnar artery at the antecubital fossa.  
Left Upper Extremity: 
 The axillary artery is normal. The brachial artery can be seen giving rise to the 
deep brachial artery. The brachial artery then continues down the arm until it bifurcates 
into the radial artery and ulnar artery at the antecubital fossa. 
Right Iliac  
 The common iliac bifurcates into the external and internal iliac arteries as 
expected. The internal iliac artery bifurcates into and anterior and posterior division as 
expected. The iliolumbar artery is normal. The lateral sacral artery is normal but is cut 
before reaching its target. The superior and inferior gluteal arteries are normal. The 
obturator artery is normal.    
Left Iliac 
 The common iliac bifurcates into the external and internal iliac arteries as 
expected.  The internal iliac artery bifurcates into the anterior and posterior divisions as 
expected. The iliolumbar artery is normal. The lateral sacral artery is normal. The 
superior and inferior gluteal arteries are normal. Can’t see the obturator artery. 
Right Lower Extremity 
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 The femoral artery is normal. The femoral artery gives rise to the deep femoral 
artery posterior laterally as expected. The deep femoral artery gives rise to the lateral 
circumflex artery as expected. Can’t see the middle circumflex artery. 
Left Lower Extremity 
 The femoral artery is normal. The femoral artery gives rise to the deep femoral 
artery posterior laterally as expected. The lateral circumflex artery branches off of the 
deep femoral artery as expected. Can’t see the medial circumflex artery. 
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Donor: DBMMBIBO 
Sex: Male 
Age: 89 
Cause of Death: Dementia, COPD, seizure disorder 
Summary of Variants: 
 -Right superior pharyngeal artery branches from the common carotid. 
 -Right superior laryngeal artery branches from the external carotid artery. 
 -Left superior pharyngeal artery branches from the common carotid artery. 
Arch of the Aorta: 
 The brachiocephalic trunk is normal and branches into the right subclavian and 
the right common carotid artery. The left common carotid artery is normal. The left 
subclavian is normal. 
Heart: 
 The right coronary artery is normal and gives rise to the marginal branch of the 
right coronary artery. The posterior interventricular artery properly arises from the right 
coronary artery. The left coronary artery is normal. The left coronary artery arises from 
the left coronary artery as expected. The left anterior descending artery is normal. The 
left marginal artery is normal. 
Foregut: 
 The celiac trunk is normal and gives rise to the splenic artery, common hepatic 
artery and left gastric artery. The splenic artery gives off pancreatic branches while 
traveling to the spleen. The common hepatic gives off the proper hepatic artery and 
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gastroduodenal artery as expected, the proper hepatic gives rise to the right hepatic artery 
and left hepatic artery while traveling to the liver. The supraduodenal can be seen coming 
off the gastroduodenal artery soon after branching from the common hepatic artery. The 
left and right gastro-omental can be seen but are cut. 
Midgut: 
 The ileocolic artery is normal. The right colic artery is normal. The middle colic 
artery is normal. 
Hindgut: 
 The left colic artery, sigmoidal arteries and superior rectal artery branch normally 
from the IMA. 
Right Renal: 
 The renal artery branches normally from the abdominal aorta. The renal artery 
bifurcates twice before reaching the kidney. Can’t find the superior, middle, or inferior 
suprarenal arteries.  
Left Renal: 
 The renal artery branches normally from the abdominal aorta. The renal artery 
bifurcates just before reaching the kidney. Can’t find the superior, middle, or inferior 
suprarenal arteries.  
Brain: 
 The circle of Willis is normal. The middle cerebral arteries are normal. The 
superior cerebellar arteries are normal. The basilar artery is normal and gives off pontine 
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arteries. The anterior inferior cerebellar artery is normal. The posterior inferior 
communicating arteries are normal.  
Right Carotid: 
 The common carotid bifurcates in the internal and external carotids as expected. 
The superior pharyngeal comes of the common carotid artery before bifurcation. 
Superior laryngeal artery branches directly off of the external carotid artery. The 
lingual artery is normal. The facial artery is normal. The ascending pharyngeal artery is 
normal.  
Left Carotid: 
 The common carotid bifurcates into the internal and external carotid as expected. 
The superior pharyngeal artery comes off of the common carotid artery before 
bifurcates. The superior pharyngeal artery gives off the superior laryngeal artery as 
expected. There is another branch coming off of the superior pharyngeal artery but it is 
cut.  
Right Subclavian: 
 The vertebral artery is normal. The internal thoracic artery is normal. The 
thyrocervical trunk is normal but its branches are cut before reaching their targets.   
Left Subclavian: 
 The vertebral artery is normal. The internal thoracic artery is normal. The 
thyrocervical trunk is normal and gives off its branches as expected. 
Right Upper Extremity: 
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The axillary artery is normal. The brachial artery can be seen giving rise to the 
deep brachial artery. The brachial artery then continues down the arm until it bifurcates 
into the radial artery and ulnar artery at the antecubital fossa.  
Left Upper Extremity: 
 The axillary artery is normal. The brachial artery can be seen giving rise to the 
deep brachial artery. The brachial artery then continues down the arm until it bifurcates 
into the radial artery and ulnar artery at the antecubital fossa. 
Right Iliac  
 The common iliac bifurcates into the external and internal iliac arteries as 
expected. The internal iliac artery bifurcates into and anterior and posterior division as 
expected. The iliolumbar artery is normal. The lateral sacral artery is normal but is cut 
before reaching its target. The superior and inferior gluteal arteries are normal. The 
obturator artery is normal.    
Left Iliac 
 The common iliac bifurcates into the external and internal iliac arteries as 
expected.  The internal iliac artery bifurcates into the anterior and posterior divisions as 
expected. The iliolumbar artery is normal. The lateral sacral artery is normal. The 
superior and inferior gluteal arteries are normal. Can’t see the obturator artery. 
Right Lower Extremity 
 The femoral artery is normal. The femoral artery gives rise to the deep femoral 
artery posterior laterally as expected. The deep femoral artery gives rise to the lateral 
circumflex artery as expected. Can’t see the middle circumflex artery. 
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Left Lower Extremity 
 The femoral artery is normal. The femoral artery gives rise to the deep femoral 
artery posterior laterally as expected. The lateral circumflex artery branches off of the 
deep femoral artery as expected. Can’t see the medial circumflex artery. 
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Donor: FTUFT 
Sex: Male 
Age:65 
Cause of Death: Small cell lung cancer 
Summary of Variants: 
 -Left superior pharyngeal branches from the common carotid. 
 -Left accessory renal artery. 
Arch of the Aorta: 
 The brachiocephalic trunk is normal and branches into the right subclavian and 
the right common carotid artery. The left common carotid artery is normal. The left 
subclavian is normal. 
Heart: 
 The right coronary artery is normal and gives rise to the marginal branch of the 
right coronary artery. The posterior interventricular artery properly arises from the right 
coronary artery. The left coronary artery is normal. The left coronary artery arises from 
the left coronary artery as expected. The left anterior descending artery is normal. The 
left marginal artery is normal. 
Foregut: 
 The celiac trunk is cut but is visible in the body. The left gastric is not visible. 
Splenic artery is normal and gives off pancreatic branches. The common hepatic artery 
gives rise to the gastroduodenal artery and the proper hepatic artery. The proper hepatic 
gives rise to the left hepatic artery and right proper hepatic artery while traveling to the 
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liver. Can’t see the supraduodenal artery, left gastro-omental artery or the right gastro-
omental artery. 
Midgut: 
 The ileocolic artery is normal. Right colic artery is normal. Middle colic artery is 
normal. 
Hindgut: 
 The left colic artery, sigmoidal arteries and superior rectal artery branch normally 
from the IMA. 
Right Renal: 
 The renal artery branches from the abdominal aorta as expected. The renal artery 
bifurcates twice before reaching the kidney. Can’t see the superior, middle, or inferior 
suprarenal arteries. 
Left Renal: 
 The renal artery branches normal from the abdominal aorta and bifurcates just 
before reaching the kidney. There is an accessory renal aorta that leavers the 
abdominal aorta and travels inferior to that of the renal artery. Can’t see the 
superior, middle, or inferior suprarenal arteries.  
Brain: 
 The circle of Willis is normal. The middle cerebral arteries are normal. The left 
superior cerebellar artery bifurcates whereas the right superior cerebellar artery does not. 
The basilar artery is normal and gives off pontine arteries. The anterior inferior cerebellar 
artery is normal.  
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Right Carotid: 
 The common carotid bifurcates into the internal and external carotids as expected. 
The superior pharyngeal artery is normal and gives off the superior laryngeal artery. The 
lingual artery is normal. The facial artery is normal. The ascending pharyngeal artery is 
normal. 
Left Carotid: 
 The common carotid bifurcates into the internal and external carotids as expected. 
The superior pharyngeal artery branches from the common carotid before 
bifurcation. The superior laryngeal artery is normal. The lingual artery is normal. The 
facial artery is normal.  
Right Subclavian: 
 The vertebral artery is normal. The internal thoracic artery is normal. The 
thyrocervical trunk is present but the branches are cut before reaching their targets. 
Left Subclavian: 
 The vertebral artery is normal. The internal thoracic artery is normal. The 
thyrocervical trunk was cut during dissection.  
Right Upper Extremity: 
 The right axillary artery is normal. The brachial artery can be seen giving rise to 
the deep brachial artery. The brachial artery then continues down the arm until it 
bifurcates into the radial artery and ulnar artery at the antecubital fossa. 
Left Upper Extremity: 
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 The left axilla is cut. Can see the lateral thoracic artery and the subscapular artery 
both of which are normal. The brachial artery can be seen giving off the deep brachial 
artery. The brachial artery then continues down the arm until it bifurcates into the radial 
artery and ulnar artery at the antecubital fossa. 
Right Iliac: 
 The common iliac artery bifurcates into the external and internal iliac arteries as 
expected. The internal iliac bifurcates into an anterior and posterior division. Can see 
what could be the iliolumbar artery coming off of the posterior division but it is cut 
before it reaches its target. The lateral sacral artery comes off the posterior division and is 
normal. The superior gluteal artery is normal but can’t see the inferior gluteal artery. The 
uterine artery emerges from the anterior division as expected. The superior rectal artery is 
normal. Can’t see the obturator artery. 
Left Iliac: 
 The common iliac artery bifurcates into the external and internal iliac arteries as 
expected. The internal iliac artery bifurcates into an anterior and posterior division. The 
iliolumbar artery and the lateral sacral artery are not visible on the posterior division due 
to damage from dissection. The superior and inferior gluteal arteries are visible and are 
both normal. The inferior vesical arteries and obturator artery are normal. Can’t see the 
middle rectal artery.  
Right Lower Extremity: 
 The right femoral gives off the deep femoral artery completely posterior laterally. 
Can see the deep femoral giving off descending branches. Can see where the deep 
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femoral could have been giving off the lateral circumflex artery but it is cut. Can’t see the 
medial circumflex artery. 
Left Lower Extremity: 
 The left femoral artery gives off the deep femoral artery completely posteriorly 
and appears higher than normal. Can see where the deep femoral gave off the deep 
femoral but it is cut. The medial circumflex artery is not visible. 
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Donor: XFCTUFS 
Sex: Female 
Age: 98  
Cause of Death: Respiratory failure, congestive heart failure exacerbation 
Summary of Variants: 
 -Right renal artery bifurcates early.  
 -Left renal artery bifurcates early. 
 -Right brachial artery bifurcates early. 
 -Left brachial artery bifurcates early. 
Arch of the Aorta: 
 The brachiocephalic trunk is normal and branches into the right subclavian and 
the right common carotid artery. The left common carotid artery is normal. The left 
subclavian is normal. 
Heart: 
 The right coronary artery is normal and gives rise to the marginal branch of the 
right coronary artery. The posterior interventricular artery properly arises from the right 
coronary artery. The left coronary artery is normal. The left coronary artery arises from 
the left coronary artery as expected. The left anterior descending artery is normal. The 
left marginal artery is normal. 
Foregut: 
 The celiac trunk has a normal branching pattern. It gives off the splenic artery, 
common hepatic artery, and left gastric artery. The splenic artery bifurcates twice before 
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reaching the spleen. The splenic artery can be seen branching off into the left gastro-
omental artery. The common hepatic artery can be seen giving off the proper hepatic and 
gastroduodenal. The proper hepatic gives off the left hepatic artery and as expected. The 
proper hepatic can also be seen giving off another artery which could’ve been the right 
hepatic but it is cut soon after branching. Can’t see the proper hepatic giving off the right 
gastric. The supraduodenal artery is normal and branches off of the gastroduodenal 
artery. 
Midgut: 
 The ileocolic artery is normal. Right colic artery is normal. Middle colic artery is 
normal. 
Hindgut: 
 The left colic artery, sigmoidal arteries, and superior rectal artery branch normally 
from the IMA. 
Right Renal: 
 The renal artery branches normally from the abdominal aorta. The renal artery 
bifurcates immediately upon leaving the abdominal aorta. Can’t find the superior, 
middle, or inferior suprarenal arteries.  
Left Renal: 
 The renal artery branches normally from the abdominal aorta. The renal artery 
bifurcates immediately upon leaving the abdominal aorta. Can’t find the superior, 
middle, or inferior suprarenal arteries.  
Brain:  
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 The circle of Willis is normal. The middle cerebral arteries are normal. The 
superior cerebellar arteries are normal. The basilar artery is normal and gives off pontine 
arteries. The anterior inferior cerebellar artery is normal. The posterior inferior 
communicating arteries are normal. 
Right Carotid: 
 The carotid bifurcates into the internal and external carotids as expected. The 
superior pharyngeal, lingual and facial arteries branch off of the external carotid as 
expected. The ascending pharyngeal artery is normal.  
Left Carotid: 
 The carotid bifurcates into the internal and external carotids as expected. The 
superior pharyngeal, lingual and facial arteries branch off of the external carotid as 
expected. The ascending pharyngeal artery is normal.  
Right Subclavian: 
 The vertebral artery is normal. The internal thoracic artery is normal. The 
thyrocervical trunk is present but the branches are cut before reaching their targets. 
Left Subclavian: 
 The vertebral artery is normal. The internal thoracic artery is normal. The 
thyrocervical trunk was cut during dissection.  
Right Upper Extremity: 
 The right axillary artery is normal. The brachial artery can be seen giving rise to 
the deep brachial artery.  The brachial artery bifurcates early into the radial artery 
and ulnar artery halfway down the arm. 
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Left Upper Extremity: 
 The left axilla is cut. Can see the lateral thoracic artery and the subscapular artery 
both of which are normal. The brachial artery can be seen giving off the deep brachial 
artery. The brachial artery bifurcates early into the radial artery and ulnar artery 
halfway down the arm. 
Right Iliac: 
 The common iliac artery bifurcates into the external and internal iliac arteries as 
expected. The internal iliac bifurcates into an anterior and posterior division. Can see 
what could be the iliolumbar artery coming off of the posterior division but it is cut 
before it reaches its target. The lateral sacral artery comes off the posterior division and is 
normal. The superior gluteal artery is normal but can’t see the inferior gluteal artery. The 
uterine artery emerges from the anterior division as expected. The superior rectal artery is 
normal. Can’t see the obturator artery. The uterine artery is normal  
Left Iliac: 
 The common iliac artery bifurcates into the external and internal iliac arteries as 
expected. The internal iliac artery bifurcates into an anterior and posterior division. The 
iliolumbar artery and the lateral sacral artery are not visible on the posterior division due 
to damage from dissection. The superior and inferior gluteal arteries are visible and are 
both normal. The inferior vesical arteries and obturator artery are normal. Can’t see the 
middle rectal artery. The uterine artery is normal.  
Right Lower Extremity: 
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 The right femoral gives off the deep femoral artery completely posterior laterally. 
Can see the deep femoral giving off descending branches. Can see where the deep 
femoral could have been giving off the lateral circumflex artery but it is cut. Can’t see the 
medial circumflex artery. 
Left Lower Extremity: 
 The left femoral artery gives off the deep femoral artery completely posteriorly 
and appears higher than normal. Can see where the deep femoral gave off the deep 
femoral but it is cut. The medial circumflex artery is not visible. 
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Donor: DBMJ 
Sex: Female 
Age: 96 
Cause of Death: Respiratory failure, heart disease 
Summary of Variants: 
 -Left ascending pharyngeal artery branches from the common carotid. 
Arch of the Aorta: 
 The brachiocephalic trunk is normal and branches into the right subclavian and 
the right common carotid artery. The left common carotid artery is normal. The left 
subclavian is normal. 
Heart: 
 The right coronary artery is normal and gives rise to the marginal branch of the 
right coronary artery. The posterior interventricular artery properly arises from the right 
coronary artery. The left coronary artery is normal. The left coronary artery arises from 
the left coronary artery as expected. The left anterior descending artery is normal. The 
left marginal artery is normal. 
Foregut: 
 The celiac trunk has a normal branching pattern. It gives off the splenic artery, 
common hepatic artery, and left gastric artery. The splenic artery bifurcates twice before 
reaching the spleen. The splenic artery can be seen branching off into the left gastro-
omental artery. The common hepatic artery can be seen giving off the proper hepatic and 
gastroduodenal. The proper hepatic gives off the left hepatic artery and as expected. The 
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proper hepatic can also be seen giving off another artery which could’ve been the right 
hepatic but it is cut soon after branching. Can’t see the proper hepatic giving off the right 
gastric. The supraduodenal artery is normal and branches off of the gastroduodenal 
artery. Can’t see the gastroduodenal giving off the right  
Midgut: 
 The ileocolic artery is normal. The right colic artery is normal. The middle colic 
artery is normal. 
Hindgut: 
 The left colic artery, sigmoidal arteries and the superior rectal artery branch 
normally from the IMA. 
Right Renal: 
 The renal artery branches normally from the abdominal aorta. The renal artery 
bifurcates twice before reaching the kidney. Can’t find the superior, middle, or inferior 
suprarenal arteries.  
Left Renal: 
 The renal artery branches normally from the abdominal aorta. The renal artery 
bifurcates just before reaching the kidney. Can’t find the superior, middle, or inferior 
suprarenal arteries.  
Brain: 
 The circle of Willis is normal. The middle cerebral arteries are normal. The left 
superior cerebellar artery bifurcates whereas the right superior cerebellar artery does not. 
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The basilar artery is normal and gives off pontine arteries. The anterior inferior cerebellar 
artery is normal.  
Right Carotid: 
 The common carotid bifurcates into the internal and external carotids as expected. 
The superior pharyngeal artery is normal and gives off the superior laryngeal artery. The 
lingual artery is normal. The facial artery is normal. The ascending pharyngeal artery is 
normal. 
Left Carotid: 
 The common carotid bifurcates into the internal and external carotids as expected. 
The superior pharyngeal artery is normal. The superior laryngeal artery is normal. The 
lingual artery is normal. The facial artery is normal. The ascending pharyngeal artery 
emerges from the common carotid. 
Right Subclavian: 
 The vertebral artery is normal. The internal thoracic artery is normal. The 
thyrocervical trunk is present but the branches are cut before reaching their targets. 
Left Subclavian: 
 The vertebral artery is normal. The internal thoracic artery is normal. The 
thyrocervical trunk was cut during dissection.  
Right Upper Extremity: 
 The right axillary artery is normal. The brachial artery can be seen giving rise to 
the deep brachial artery.  The brachial artery bifurcates into the radial artery and ulnar 
artery at the antecubital fossa as expected. 
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Left Upper Extremity: 
 The left axilla is cut. Can see the lateral thoracic artery and the subscapular artery 
both of which are normal. The brachial artery can be seen giving off the deep brachial 
artery. The brachial artery bifurcates into the radial and ulnar arteries at the antecubital 
fossa as expected. 
Right Iliac: 
 The common iliac artery bifurcates into the external and internal iliac arteries as 
expected. The internal iliac bifurcates into an anterior and posterior division. Can see 
what could be the iliolumbar artery coming off of the posterior division but it is cut 
before it reaches its target. The lateral sacral artery comes off the posterior division and is 
normal. The superior gluteal artery is normal but can’t see the inferior gluteal artery. The 
uterine artery emerges from the anterior division as expected. The superior rectal artery is 
normal. Can’t see the obturator artery. The uterine artery is normal  
Left Iliac: 
 The common iliac artery bifurcates into the external and internal iliac arteries as 
expected. The internal iliac artery bifurcates into an anterior and posterior division. The 
iliolumbar artery and the lateral sacral artery are not visible on the posterior division due 
to damage from dissection. The superior and inferior gluteal arteries are visible and are 
both normal. The inferior vesical arteries and obturator artery are normal. Can’t see the 
middle rectal artery. The uterine artery is normal.  
Right Lower Extremity: 
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 The right femoral gives off the deep femoral artery completely posterior laterally. 
Can see the deep femoral giving off descending branches. Can see where the deep 
femoral could have been giving off the lateral circumflex artery but it is cut. Can’t see the 
medial circumflex artery. 
Left Lower Extremity: 
 The left femoral artery gives off the deep femoral artery completely posteriorly 
and appears higher than normal. Can see where the deep femoral gave off the deep 
femoral but it is cut. The medial circumflex artery is not visible. 
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Donor: IVUDIJOTPO 
Sex: Female 
Age: 98 
Cause of Death: Cardiorespiratory failure, dementia, pulmonary fibrosis, cardiac artery 
disease, spondylolisthesis, critical aortic stenosis 
Summary of Variants: 
 -Left superior pharyngeal comes off of common carotid. 
 -Left ascending pharyngeal comes off common carotid. 
 -Left renal artery bifurcates early. 
Arch of the Aorta: 
 The brachiocephalic trunk is normal and branches into the right subclavian and 
the right common carotid artery. The left common carotid artery is normal. The left 
subclavian is normal. 
Heart: 
 The right coronary artery is normal and gives rise to the marginal branch of the 
right coronary artery. The posterior interventricular artery properly arises from the right 
coronary artery. The left coronary artery is normal. The left coronary artery arises from 
the left coronary artery as expected. The left anterior descending artery is normal. The 
left marginal artery is normal. 
Foregut: 
 The celiac trunk is normal. The left gastric is not visible. Splenic artery is normal 
and gives off pancreatic branches. The common hepatic artery gives rise to the 
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gastroduodenal artery and the proper hepatic artery. The proper hepatic gives rise to the 
left hepatic artery and right proper hepatic artery while traveling to the liver. Can’t see 
the supraduodenal artery, left gastro-omental artery or the right gastro-omental artery. 
 
Midgut: 
 The ileocolic artery is normal. The right colic artery is normal. The middle colic 
artery is normal.  
Hindgut: 
 The left colic artery, sigmoidal arteries and superior rectal artery branch normally 
from the IMA. 
Right Renal: 
 The renal artery leaves the abdominal aorta as expected. The renal artery 
bifurcates just before reaching the kidney. Can’t see the superior, middle or inferior 
suprarenal arteries. 
Left Renal: 
 The renal artery branches from the abdominal aorta as expected. The renal 
artery bifurcates upon leaving the aorta and then bifurcates a second time before 
reaching the kidney. Can’t see the superior, middle or inferior suprarenal arteries. 
Brain: 
 The circle of Willis is normal. The middle cerebral arteries are normal. The 
superior cerebellar arteries are normal. The basilar artery is normal and gives off pontine 
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arteries. The anterior inferior cerebellar artery is normal. The posterior inferior 
communicating arteries are normal. 
Right Carotid: 
 The common carotid bifurcates into the internal and external carotids as expected. 
The superior pharyngeal and superior laryngeal arteries are normal. The lingual artery is 
normal. The facial artery is normal. 
Left Carotid: 
 The common carotid bifurcates into the internal and external carotids as expected. 
The superior pharyngeal artery branches from the common carotid. The ascending 
pharyngeal artery also branches from the common carotid. The superior laryngeal 
artery branches from the superior pharyngeal artery as expected. The lingual artery is 
normal. The facial artery is normal. 
Right Subclavian: 
 The vertebral artery is normal. The internal thoracic artery is normal. The 
thyrocervical trunk is present but the branches are cut before reaching their targets. 
Left Subclavian: 
 The vertebral artery is normal. The internal thoracic artery is normal. The 
thyrocervical trunk was cut during dissection.  
Right Upper Extremity: 
 The right axillary artery is normal. The brachial artery can be seen giving rise to 
the deep brachial artery.  The brachial artery bifurcates into the radial artery and ulnar 
artery at the antecubital fossa as expected. 
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Left Upper Extremity: 
 The left axilla is cut. Can see the lateral thoracic artery and the subscapular artery 
both of which are normal. The brachial artery can be seen giving off the deep brachial 
artery. The brachial artery bifurcates into the radial and ulnar arteries at the antecubital 
fossa as expected. 
Right Iliac: 
 The common iliac artery bifurcates into the external and internal iliac arteries as 
expected. The internal iliac bifurcates into an anterior and posterior division. Can see 
what could be the iliolumbar artery coming off of the posterior division but it is cut 
before it reaches its target. The lateral sacral artery comes off the posterior division and is 
normal. The superior gluteal artery is normal but can’t see the inferior gluteal artery. The 
uterine artery emerges from the anterior division as expected. The superior rectal artery is 
normal. Can’t see the obturator artery. The uterine artery is normal  
Left Iliac: 
 The common iliac artery bifurcates into the external and internal iliac arteries as 
expected. The internal iliac artery bifurcates into an anterior and posterior division. The 
iliolumbar artery and the lateral sacral artery are not visible on the posterior division due 
to damage from dissection. The superior and inferior gluteal arteries are visible and are 
both normal. The inferior vesical arteries and obturator artery are normal. Can’t see the 
middle rectal artery. The uterine artery is normal.  
Right Lower Extremity: 
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 The right femoral gives off the deep femoral artery completely posterior laterally. 
Can see the deep femoral giving off descending branches. Can see where the deep 
femoral could have been giving off the lateral circumflex artery but it is cut. Can’t see the 
medial circumflex artery. 
Left Lower Extremity: 
 The left femoral artery gives off the deep femoral artery completely posteriorly 
and appears higher than normal. Can see where the deep femoral gave off the deep 
femoral but it is cut. The medial circumflex artery is not visible. 
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Table 1: Occurrence of variants per donor by region. 
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DISCUSSION 
 
The current study describes multiple incidences in which whole-body variants are 
seen. To date there are very few whole-body arterial variant studies. Kahn et al, 2018 
describes a case in which wide spread anatomical variation is seen in a single donor. The 
donor observed in this study was seen to have variants of the aortic arch, abdominal 
aorta, subclavian artery, midgut, and lower extremity. This case is similar to that of donor 
IFBMFZ and TQPPOFS who exhibited variants in a high number of regions in the body. 
From the data collected in this study, inferences can be made that the number of variants 
in individuals varies widely and some people may be more susceptible than others. The 
findings from this study show that arterial variants are extremely common. Many donors 
exhibited numerous variants in multiple regions of the body.  
The results show that the donors who presented variants in the thoracoabdominal 
cavity also exhibited a high number of variants in other areas of the body, such as donors 
IFBMFZ and TQPPOFS. Donor IFBMZ showed variants of the aortic arch and the celiac 
trunk. Donor TQPPOFS showed a variant of the foregut. These two donors also showed 
similar regions of variants including the circle of Willis, external carotid artery, and 
axillary artery. It is possible that individuals with variants of the thoracoabdominal 
cavity, specifically the foregut, may show a greater propensity for having additional 
variants in other regions of the body. This theory can also be supported by Kahn et al, 
2018 who observed a donor, who displayed variants of the thoracoabdominal cavity, as 
well as a number of variants peripherally.  
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The results from these donors indicate that there may be a propensity for variants 
to occur bilaterally. Numerous donors in this cohort were found to have bilateral variants 
of the upper extremity. This finding would be similar to Lufukula (2018) who found 
similar results in the upper extremity. Lufukula found a number of cases in which early 
bifurcation of the brachial artery occurred bilaterally rather than unilaterally.  
This theory of bilateral variants was also seen in the renal arteries by Munnusamy 
et al, 2016. Munnusamy et al, examined the renal arteries of one hundred individuals. 
13% of these individuals displayed bilateral variants of the renal arteries. These variants 
included bilateral accessory renal arteries, which occurred in 12% of cases, and the final 
1% exhibited bilateral early bifurcation of the renal arteries. In this thesis, two out of 
eighteen donors exhibited bilateral variants of the renal arteries. Of these two donors, one 
exhibited bilateral accessory renal artery and the other exhibited bilateral early 
bifurcation of the renal arteries. 
Mazuruc et al, 2018 describes a case in which multiple variants are seen in the 
abdominal region of a single donor. In this case, the celiac trunk gave rise to a common 
trunk of the splenic artery and the common hepatic artery. In addition, a left accessory 
hepatic artery emerged from the proper hepatic artery.  In this donor, the proper hepatic 
artery took origin from the superior duodenal artery. Multiple variants were seen in the 
abdominal region in the current study. Specifically, donor IFBMFZ exhibited variations 
in the superior mesenteric artery, gastroduodenal artery as well as an accessory right 
hepatic artery (see results). Unlike in the Mazuruc case, there was also a variant of the 
renal artery in donor IFBMFZ. Mazuruc makes the observation that although variations 
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of the celiac trunk and hepatic arteries are common, a report on a combination of these 
variants in a single donor is rare.  
The results show that there are possible relationships between variants in different 
regions. A total of seven of the eighteen cases presented with variants in both the circle of 
Willis and external carotid artery. Variants of these two regions is common, but their 
relevance to each other is not yet known. The occurrence of these two variants may 
represent a relationship in which some individuals may be inclined to present multiple 
variants together however, this is only an observational finding. The underlying cause of 
these occurrences is unclear and would require further research. The donors in this study 
were dissected by first year medical students as well as graduate students. Therefore, 
structures may have been damaged during dissections and observations throughout the 
semester; this may have led to arterial variants being destroyed. This research was limited 
to the eighteen donors that were available through the Anatomical Gift Donation at 
Boston University School of Medicine. Further research on a larger number of bodies 
would be needed to make further conclusions. Further studies could also implement the 
use of imaging techniques. 
 Due to the high number of variants reported in this study as well as previous 
studies it is important for medical professionals to be aware of vascular variants.  It is 
also important for medical professionals to be aware that the presence of one variant may 
be indicative of a collection of variants throughout the body. By studying whole-body 
dissections, patterns can be seen regarding the presence of variants. This would help to 
determine why some individuals show a higher propensity for vascular variants.  
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Appendix A 
 
Lab 3: Axilla and Arm 
 
Pod:__________ Table:___________ 
 
Reference Plates: Netter (6th edition) 414, 415, 420, 460 
 
 
Artery Right 
(variant 
present )  
Left 
(variant 
present) 
Comment (Optional) 
Axillary artery 
 
   
Thoracoacromial 
artery 
 
   
Lateral thoracic 
artery 
 
   
Subscapular artery 
 
   
Circumflex 
scapular artery 
   
Thoracodorsal 
artery 
 
   
Posterior 
circumflex humeral 
artery 
   
Anterior circumflex 
humeral artery 
   
Brachial artery    
Ulnar artery    
Radial artery     
Deep brachial 
artery 
   
Superior ulnar 
collateral artery 
   
Inferior ulnar 
collateral artery 
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Lab 4: Forearm and Hand 
 
Pod:_________ Table:__________ 
 
Reference Plates, Netter 6th edition: 434, 435, 449, 453, 460 
 
FOREARM AND HAND (Please check if variant is present) 
Artery Right 
(Variant 
Present) 
Left 
(Variant 
Present) 
Comment (Optional) 
Radial artery  
 
   
Ulnar artery 
 
   
Radial recurrent 
artery 
   
Common 
interosseous artery 
   
Anterior 
interosseous artery 
   
Posterior 
interosseous artery 
   
Superficial palmar 
arch 
   
Deep palmar arch 
 
   
    
    
    
    
    
 
Anterior and posterior ulnar recurrent arteries 
Superficial branch of the ulnar artery 
Deep branch of the ulnar artery 
Superficial palmer branch of the radial artery 
Common palmar digital arteries 
Proper palmar digital arteries 
Deep palmar branch of the ulnar artery 
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Lab 5: Lower Extremity 1 
 
Pod:_________ Table:__________ 
 
Reference Plates, Netter 6th edition: 487, 488, 489, 499 
 
LOWER EXTREMITY 1 (Please check if variant is present) 
Artery Right 
(Variant 
Present) 
Left 
(Variant 
Present) 
Comment (Optional) 
Femoral artery    
Superficial 
epigastric artery 
   
Superficial 
circumflex iliac 
artery  
   
Deep femoral 
artery (deep artery 
of the thigh 
   
Lateral circumflex 
femoral artery 
   
Ascending branch     
Transverse branch    
Descending branch    
Medial circumflex 
femoral artery 
   
    
    
    
    
 
Inferior gluteal artery (instructed to cut this in the lab) 
Superior gluteal artery 
Internal pudendal artery 
Superficial external pudendal artery 
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Lab 6: Lower Extremity 2 
 
Pod:_________ Table:__________ 
 
Reference Plates, Netter 6th edition: 499, 505, 508, 509, 523 
 
LOWER EXTREMITY 2 (Please check if variant is present) 
Artery Right 
(Variant 
Present) 
Left 
(Variant 
Present) 
Comment (Optional) 
Popliteal artery    
Posterior tibial 
artery 
   
Anterior tibial 
artery 
   
Fibular artery     
Dorsalis pedis 
artery 
   
Deep plantar 
artery 
   
Plantar arch    
    
    
    
    
    
    
 
Superior lateral genicular artery 
Superior medial genicular artery 
Inferior lateral genicular artery 
Inferior medial genicular artery 
Arcuate artery 
Dorsal metatarsal arteries 
Lateral tarsal artery 
Medial plantar artery 
Lateral plantar artery 
Plantar metatarsal arteries 
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Lab 2: Heart and Mediastinum 
 
Pod:__________ Table:___________ 
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Artery Variant present  Comment (Optional) 
Ascending aorta 
 
  
Pulmonary trunk    
Left coronary 
artery  
  
Left anterior 
descending artery 
(LAD) 
  
Circumflex branch    
Right coronary 
artery  
  
Anterior right atrial 
branch 
  
Sinuatrial nodal 
branch 
  
Right marginal 
branch 
  
Posterior 
interventricular 
branch 
  
Arch of the aorta    
Brachiocephalic 
trunk 
  
Left common 
carotid artery 
  
Left subclavian 
artery 
  
Thoracic aorta 
 
  
Esophageal arteries  
 
  
Left bronchial 
arteries 
  
Posterior 
intercostal arteries 
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Lab 4: Removal of Viscera; Posterior Abdominal Walls 
 
Pod:__________ Table:___________ 
 
Reference Plates: Netter (6th edition) 259, 308, 310, 
 
 
 
 
 
 
 
 
 
Artery Variant Present Comment (Optional) 
Celiac trunk 
 
  
Superior mesenteric 
artery 
  
Inferior mesenteric 
artery 
  
Testicular artery    
Ovarian artery    
Left renal artery    
Right renal artery   
Inferior suprarenal 
artery  
  
Ureteric branch   
Superior 
suprarenal arteries 
  
Middle suprarenal 
artery 
  
Inferior suprarenal 
artery 
  
Lumbar arteries    
Inferior phrenic 
artery 
  
Common iliac 
artery  
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Lab 
1: 
Thoracic and Abdominal Walls; Thoracic Cavity 
 
Pod:__________ Table:___________ 
 
Reference Plates: Netter (6th edition) 186, 187, 190, 195 245, 246, 247, 251 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Artery Right 
(variant present )  
Comment (Optional) 
Intercostal arteries  
 
  
Internal thoracic 
artery 
  
Superior epigastric 
artery 
  
Inferior epigastric 
artery 
  
Pulmonary artery    
Pericardiophrenic 
arteries 
  
Ascending aorta     
Arch of the aorta    
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Artery Variant Present Comment (Optional) 
Hepatic artery 
proper 
 
  
Left hepatic artery    
Right hepatic artery    
Cystic artery    
Right gastric artery    
Common hepatic 
artery 
  
Gastroduodenal 
artery  
  
Right gastro-
omental 
(gastroepiploic) 
artery 
  
Anterior superior 
pancreaticoduodenal 
artery 
  
Celiac trunk    
Left gastric artery    
Splenic artery    
Short gastric 
arteries  
  
Left gastro-omental 
(gastroepiploic) 
artery 
  
Superior mesenteric 
artery  
  
Inferior 
pancreaticoduodenal 
artery 
  
Ileocolic artery 
 
  
Appendicular artery 
 
  
Right colic artery    
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Lab 3: Abdominal Viscera and Vasculature 
 
Pod:__________ Table:___________ 
 
Reference Plates: Netter (6th edition) 283, 284, 286, 287, 288, 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Right colic artery  
 
  
Middle colic artery  
 
  
Inferior mesenteric 
artery 
  
Left colic artery 
 
  
Sigmoid arteries  
 
  
Superior rectal 
artery 
 
  
Posterior superior 
pancreaticoduodenal 
artery 
  
Dorsal pancreatic 
artery 
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